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.ee No Second, Third, or Fourth Installment 


Have you counted the cost of 
attaching power supply cords to 
your products? Belden Engineered 
Cords, complete with molded plugs 
or connectors, ready to attach, mean 
no cord grief—no extra costs. 


NO SECOND INSTALL- 
MENT for Higher Installation 
Costs. Engineered to your product, 
Belden Cords make for easy instal- 


CORDITIS-FREE 
CORDS BY... 


lation—eliminate costly extra assem- 
bly operations. 


NO THIRD INSTALL- 
MENT for Rejections. Belden 
Electrical Cords are engineered to 
work —and factory tested. They 
give the plus values that eliminate 
rejections due to cord failure. 


NO FOURTH INSTALL- 
MENT for Returned Goods. 


belden 


Belden Cords are engineered for the 
service they encounter. Built far 
above minimum standards, they give 
your product the chance to operate 
without cord failure and to main- 


tain your customer’s good will. 


Investigate Belden Cords . . . you 
will find that besides all these sav- 


ings, the initial price is low, too. 
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INDUSTRIAL 
HORIZON 


January output off to a 
good start for the year; down- 
ward trend in inventories shows 
reversal. 


TRIKES in the automotive in- 

dustry and in the coal mines 
were apparently no deterrent to the 
upward trend in industrial produc- 
tion. January output has been esti- 
mated by the Federal Reserve Board 
at about 182 per cent of the 1935-39 
average—a three-point gain over De- 
cember, which in turn advanced 
measurably over November. The 
January figure is still nine points 
below the index level a year ago, 
when it stood at 191 per cent, but 
it has come a long way from the 
1949 low of 161 in July. Significant 
is the fact that the January increase 
is primarily owing to strength in 
durable manufactures. 


December dividend payments 
were up to record levels, ringing the 
bell at close to $1,497 million. This 
total tops that of December 1948 
by 14 per cent. Only reported cash 
dividends paid are represented in 
this figure. According to the Com- 
merce Department (source for this 
report) these dividend payments are 
probably the largest on record. 


Gross national product and 
personal income increased slightly 
during the fourth quarter of 1949. 
This reversed the declining trend in 
the preceding quarters. Government 
economists expect further increases 
during the first quarter of this year. 
The gross national product in the 
last quarter of 1949 was about 6 per 
cent below the peak annual rate of 
$270 billion attained in the same 
period in 1948. Personal income in 
December (seasonably adjusted) was 
at an annual rate of about $212 bil- 
lion—only 3 per cent below that of 
a year earlier. 


Total consumer credit during 
1949 rose by $2.5 billion, mostly all 


Headpiece: TV receiver assembly line in 
Admiral Corp. plant. 
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accounted by installment credit. The 
increase was particularly sharp dur- 
ing the last quarter. Government of- 
ficials feel that if the rise continues 
it would be an unwelcome inflation- 
ary sign. At present, however, al- 
though total consumer credit out- 
standing at the end of the year was 
$18.8 billion (the largest volume on 
record, it is still less than 10 per 
cent of the disposable personal in- 
come. The financial position of con- 
sumers (weighing assets as well as 
liabilities) thus remains strong. 


Industrial inventories show a 
tendency to increase. This reverses 
the previous downward trend which 
has held sway throughout most of 
the last year. According to the cur- 
rent survey-report of the National 
Association of Purchasing Agents 
this is the strongest upward trend 
since last October, since some 21 
per cent of those replying indicate 
some additions to their inventories. 
In some quarters the possibility of 
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excess inventories is seen as a po- 
tential danger. But this is probably 
caution. For the present it seems 
clear that industry is still pursuing 
a conservative purchasing policy. 
The NAPA report says that buying 
continues “within a 90-day commit- 
ment range, with 74 per cent main- 
taining a 60-day coverage.” 


Other highlights of the report 
are: Order backlogs (though still on 
a short-range basis) are keeping pace 
with production increases. Prices are 
creeping up. Rises are blamed on in- 
creasing cost of steel. Indicative of 
the upward tendency in prices is the 
fact that the NAPA report lists 37 
items in the “up” group as against 
15 in the “down” group. In the for- 
mer are belting, fasteners, forgings, 
steel nuts, kraft papers, rubber, steel 
screws, screw machine products, 
stampings, steel, tools, washers. In 
the latter, are castings, storage bat- 
teries, rosin, tin. “Hard to get” items 
include aluminum, copper and steel, 
also tung oil and zinc oxide, both 
primary materials in paints. 


Some interesting speculation 
might be indulged in following the 
recent announcement (see p. 160) 
that Western Electric Company is 
withdrawing from the manufacture 
of radio and TV broadcasting equip- 
ment. This may indicate that a pat- 
tern is being set to withdraw to a 
considerable extent from the manu- 
facture of products for general com- 
mercial or industrial distribution. 
Previously the company has with- 
drawn from the manufacture of such 
products as the electronic hearing 
aid. But perhaps the most cogent 
explanation is that the Western Elec- 
tric design and manufacturing facil- 
ities are being taxed to the fullest 
not only by the needs of the Bell 
System itself, but by a mounting load 
of vital work for the Armed Serv- 
ices, for special communications, and 
other electronic equipment. The com- 
plexity of such requirements is such 
that in many instances only the fa- 
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Siuaple, dependable on-off switching is a must with many prod- 
ucts ... and generally, the shortest distance between the problem 
and the solution is a Honeywell Mercury Switch. 


Honeywell Mercury Switches are tiny and compact . . . are adapt- 
able to unusual mountings. They operate at low angles . . . have no 
moving parts... are sealed against dust, gas and corrosion. Fouled 
contact points cannot occur. 


The complete line is at your command . . . offering greater latitude 
in product design, with improved performance and trouble-free 
operation. Write for a copy of new Catalog 1343 for down-to-earth 
information . . . or call in your local Honeywell engineer for a de- 
tailed discussion of a particular application. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4466 Wayne Ave., Philadelphia 44, Pa. 
Offices in 73 principal cities of the United States, Canada and throughout the world 


| e POSITIVE ACTION | 
e LOW ANGULARITY 


FOR < >» SPECIFY HONEYWELL 


| e LONGER LIFE 
e WIDE SELECTION 


Mercury Switches 


Mercury Seitches 
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cilities of the very large companies 
in the country can cope with them. 


The withdrawal of Western 
Electric from broadcast commercial 
equipment field has led to the for- 
mation of a new company, the Stand- 
ards Electronics Corp., for the manu- 
facture of such equipment. This 
might point a moral that the very 
bigness of some of our manufac- 
turing companies frequently encour- 
ages the formation of new enter- 
prises to undertake fields of design 
and manufacture that the former no 
longer wish to continue. 


How easy is it to service your 
product? Here is a design consid- 
eration that too many engineers 
neglect. Yet an incalculable extent 
of customer dissatisfaction arises 
from the difficulties involved in mi- 
nor repairs or parts replacements. 
Sometimes, this is caused by an 
over-intricacy of design, requiring 
a full-fledged disassembly and as- 
sembly for servicing. But in other 
instances, there is sheer oversight. 


Of course, proper field serv- 
icing goes beyond the original de- 
sign and requires an effective and 
efficient field setup. In this con- 
nection, it is interesting to note the 
far-flung General Electric system for 
improving and speeding up the re- 
pair and servicing of its electric ap- 
pliances. The G-E product service 
division at Zanesville, Ohio, main- 
tains stocks of some 30,000 different 
parts. Moreover G-E asks the com- 
pany’s distributors to maintain in 
their warehouses adequate stocks of 
all but the slowest moving parts. A 
training program has been _insti- 
tuted for all servicing dealers. 


Manufacturers of electrically 
driven conveyor equipment had a 
pretty good year. Industry sources 
indicate that 1949 sales totaled ap- 
proximately $146 million. Although 
this was about 10 per cent below 
the 1948 sales the final results were 
much better than the manufacturers 
expected early in 1948. At that time 
they were all set for a 20-per cent 
dip. Forecasts for 1950 place total 
sales at about $128 million. 


Meat machinery is another 
electrically operated product group 
which does sizeable business. Based 
on industry sources, total sales in 
1949 were about $14 million, as 
against some $17 million in 1948. 
No estimate for 1950 is available. 
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Still another of the _lesser- 
known products groups is clay-work- 
ing machinery. In this field, 1949 
sales totaled $8 million dollars. Sales 
this year are seen lower—$6 million. 


The business machine field is 
a difficult one for a statistical ap- 
praisal. Two factors confuse the pic- 
ture: One, the fact that so many 
machines are rented, not sold on an 
outright basis; and, secondly, that 
statistical data as usually published 
lump the manually operated with the 
electrically actuated machines in one 
category. Some close checking with 
manufacturers in this field brings up 
however the estimate of $275 mil- 
lion as the total value of shipments 
of electrically actuated business ma- 
chines during 1949. Business for 
1950 is expected to reach approxi- 
mately the same volume. 


This total of $275 million is 
approximately only 42 per cent of 
the value of shipments of all types 
of business and office machines 
which was estimated at $650 mil- 
lion last year. 


Designers of electrically oper- 
ated machines thus have still consid- 
erable ground to conquer in this 
field. For instance some 30 per 
cent (by volume) of adding and 
calculating machines are non-elec- 
tric and most of the standard office 
typewriters are manually operated. 


Other machines are likewise still in 
the manual class or largely so. The 
manual machine, of course, may fre- 
quently be the best choice because 
of price and other considerations; 
but, on the whole, the many oppor- 
tunities for designing new or im- 
proved types of electrically operated 
business machines are probably 
greater than is commonly realized. 


Machine tool builders came 
far short of their original 1949 fore- 
casts. Total orders reached only $245 
million. For this year, they think it 
might be somewhat better, perhaps 
$250 million. Logic points to a good 
revival in this line, since there is a 
considerable degree of obsolescence 
in many plants throughout the coun- 
try. 

Latest monthly figures (National 
Machine Tool Builders Association) 
show a slight drop in total new orders. 
December index was 82.5 against 
84.3 in November. Despite the drop 
in total orders, the export end picked 
up five points, 22.4 against 17.0. Total 
shipments index was also up, 75.7 


from 67.6. 


Sales of standard-size house- 
hold washers aggregated 3,033,106 
units last year. (Source: American 
Home Laundry Manufacturers’ Asso- 
ciation.) This was 29 per cent down 
from the record-breaking 1948 sales 
of 4,317,183 units. December sales 
were down by 20 per cent from No- 
vember—237,591 vs 298,717, but 
were 29 per cent higher than the 
183,700 units sold in December 1948. 
Steel shortages are said to account 
for the year-end drop. 


Ironers sold last year totaled 
307,345 units, off by 35.5 per cent 
from the all-time high of 476,860 in 
1948. Newcomer in reported appli- 
ances is the electric dryer. Factory 
sales for 1949 reached 105,727 units. 


Vacuum cleaners registered a 
5.9-per cent gain in December — 
268,517 units against 253,516 in 
November. (Source: Vacuum Clean- 
er Manufacturers Association.) 


Sales of mechanized foundry 
equipment in 1948 totaled about $31 
million. The 1949 performance is still 
not fully known; early estimates how- 
ever indicate a considerable slump, 
perhaps as much as 50 per cent. In- 
dustry reports, however, are slow and 
it is possible when all the figures are 
in that 1949 will show up better than 
at first indicated. Some sources feel 
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I; pays to use your 
custom molder’s know-how 


- as the Morse Chain Company was pleased to discover 














a 
No. ij in a series on Plastics Skill at Work... 
| 
@ 
a 
& 
PROJECT 
Oil-tight coupling cover, oe } 
highly resistant to corrosion ee: 2 
Sense Chaka Cilaetiai _ STARTING WITH INSIDE DIMENSIONS required for clearance ot 
Detroit flexible chain, the custom molder developed and produced this 
MOLDER safe, attractive split cover of Durez phenolic plastic. The only | 
Michigan Molded Plastics, Inc. tool required for assembly is an ordinary screwdriver. 
nan tied toe, type PROPERTIES OF DUREZ plastics make this material highly desir- 
Durez phenolic plastic able where gritty or moist atmosphere, or corrosion from acids 
or alkalies, can shorten the life of metal covers. Bosses and re- 
cesses, including tapered grooves for oil seals, are molded in. - 
ae | 


@ Plastics continue to open up new op- 
portunities for manufacturers to make 
their products serve better or longer, 
or better and longer. As an example, 
a metal part may be perfectly satisfac- 
tory in some types of service, while in 
others the same part in phenolic plastic 
will serve better. This is where it pays 
to call in a good custom molder. 

The Morse Chain Company reason- 
ed thus, and the developments that 
followed are now helping to make new 
users of Morse flexible chain couplings. 


A bit with: plastics users everywhere is 
the handy "Durex Check-Chart.”” Write 
for yours. Durez Plastics & Chemicals, Inc., 
133 Walck Rd., N. Tonawanda, N. Y. 
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Among the properties of Durez that 
appealed to Morse executives particu- 
larly were its high resistance to acids 
and alkalies, and its freedom from cor- 
rosion. Obviously in some industries 
these are dangerous hazards for metal 
covers. Michigan Molded Plastics were 
asked to work up a grit-proof and 
dust-proof plastic cover that would be 
compact, strong, easy to assemble, and 
of smooth exterior form. 

The housing that resulted from this 
cooperation not only can provide 
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sealed-in lubrication and maximum 
protection for the entire life of the 
coupling when suitable lubricant is 
used. It also adds to the appearance of 
the equipment on which it is mounted. 

Your custom molder too can bring 
judgment and skill to questions that 
bear on plastics. He can say which 
Durez compound best combines the 
electrical, chemical, and mechanical 
properties you want — and he knows 
that a Durez technician is always avail- 
able for competent help. Call on him. 
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that 1950 as a whole will register an 
improvement over last year. 


Emergence of new types of 
household appliances was stressed re- 
cently at a meeting of G-E major ap- 
pliance distributors. Figures were 
cited to show that in 1949 alone the 
appliance manufacturers sold $466 
million (retail value) of dishwashers, 
garbage disposers, dryers, automatic 
washers, and freezers. This was but 
$13 million under the total 1939 sale 
of the “accepted” appliances, that is, 
refrigerators, water heaters, washers 
and ironers. The dealers were warned 
that during 1950 and for some time 
to come the appliance field will be in 
for some hard competition—not only 
from other appliance manufacturers 
but from other types of products try- 
ing to capture the consumer dollar. 


Summarizing the prospects for 
1950, a high-ranking government 
economic official speaking “off-the- 
record” predicted that the first six 
months should show steady improve- 
ment. On the assumption that the soft 
coal strike is settled within a reason- 
able time, “we should have very, very 
good business.” In addition to the 
normally strong supports to our econ- 
omy, several “abnormal” forces such 
as the distribution of some $2 billion 
in insurance rebates and various state 
bonus payments to veterans, should 
stimulate spending. 


But some reservations were 
made as to the second half of the 
year. Business would be good, only 
if industry becomes sales-minded. 
Despite all the evidences of aggres- 
sive sales promotion, it was felt that 
this was not sufficient. We are merely 
beginning to be thoroughly sales- 
minded. An examination of current 
advertising schedules and budgets still 
fails to give sufficient indication on 
an all-out sales endeavor. If the full 
drive were placed behind sales, we 
should have a positive answer not 
only to the state of business during 
the second half of 1950, but in the 


next year or two. 


This department could add a 
corollary to these remarks. All-out 
sales effort is of course part of the 
answer. It is also necessary to have 
the right kind of products to sell— 
properly designed for the best service 
and attractive price. The product de- 
signer, more than the economists 
realize, may be the keystone in the 
structure. 


In the materials field, copper 
production set a record in January. 
Primary output (73,698 tons) was 
the highest since April of 1949. Re- 
fined, 95,229 tons, topped any other 
month since last May (Source: The 
Copper Institute). Stocks of refined 
metal dipped to 101,070 tons from 
116,027 in the preceding month. 
Price-wise, the market continues firm 
at 1814¢ per lb, although the demand 
is slightly off. 


Fight over the copper tariff 
situation is in the offing. The present 
Patterson Act which suspends the 2¢- 
per-lb import duty will expire June 
30. Consumers are naturally sup- 
porting an extension; but the copper 
producers are expected to apply con- 
siderable pressure against any re- 
newal; they claim that imports of the 
metal are now proving really com- 
petitive. 


Output of phenolic molding 
materials took a drop in December, 
aggregating 15,942,889 lb against 
17,721,177 lb in November. The loss 
in output of phenolics for laminating 
purposes was not so severe—3,645,- 
414 lb against 3,954,173 lb. Sales, 
too, slumped. In molding materials, 
December sales totaled 11,034,458 
lb against 14,769,680 lb. In laminat- 
ing materials, December sales were 
2,083,578 lb; compared with 2,604,- 
856 in the preceding month. 


The downward movement was 
also reflected in the styrene group. 
Output of molding materials reached 
17,235,554 lb against 17,904,390 Ib. 
in November. Sales were off to even 
a greater extent—16,695,712 lb. com- 








pared with 18,711,862 lb. (Source: 
Bureau of the Census.) 


April first will mark the be- 
ginning of the 17th Decennial Census. 
The Bureau of the Census has begun 
an active campaign, working through 
the Advertising Council, to enlist the 
cooperation of business and the gen- 
eral public. Advertisements and other 
methods will be employed to carry 
the message. 


Miscellany... 


Emerson Radio announced large- 
scale output of projection-type TV 
receivers in a moderate price range. 
. .. This may be a straw in the wind 
indicating a departure from virtual 
100-per cent industry concentration 
on direct-view receivers. . . . Mean- 
while January production (RMA) 
chalked up another record. .. . RMA 
member-companies turned out 335,- 
558 receivers, as against 292,061 in 
December. . . . Possibility of a 10-per 
cent excise tax on TV receivers how- 
ever is causing considerable concern. 
... Vigorous industry protest is shap- 
ing up fast. 


Factory sales of mechanical stokers 
slumped in December by 37 per cent 
compared with November (Bureau of 
the Census)... . This was not merely 
a seasonal slump, since the sales were 


also off by 50 per cent compared 
with 1948. 


A good picture of college and uni- 
versity research facilities is provided 
in the 168-page “Review of Current 
Research and Directory of Member 
Institutions,” published by the Engi- 
neering College Research Council of 
the American Society for Engineer- 
ing Education. . . . For copies, write 
F. M. Dawson, College of Engineer- 
ing, State University, Iowa City, 
Iowa. . . . Export sales have dipped 
substantially, but mostly in non-ma- 
chinery categories. . . . The USA is 
still No. 1 world source for electrical 
and other industrial machines. 
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appear in coming issues @ Performance characteristics of Single-Phase Integral Motors 
e Considerations in design of Electro-medical Equipment e Simplified Control Cir- 


cuit diagrams @ Types of Transducers and typical applications. 
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A Step Ahead... 


URVEYS, questionnaires and other 

means are used by publishers to 
analyze “reader interest,” to pin it down 
in concrete terms, almost to reduce it to 
specifications. And not without good rea- 
son. For the editorial content of any pub- 
lication worth its salt has got to reflect 
its readers’ interests. In a product design 
publication such as ELECTRICAL MANU- 
FACTURING this means that primarily the 
content must provide the practical data 
that will help the design and develop- 
ment engineer in his day-to-day task. 

But a fully rounded, a perceptive, edi- 
torial job goes beyond this. It’s not 
enough to follow the reader—no matter 
how faithfully, how completely. It’s also 
the editors’ responsibility to Jead the 
reader. It’s the editors’ collateral job to 
expose the reader to fresh stimuli; to chal- 
lenge his imagination; to evoke his crea- 
tiveness; to sharpen his thinking; to 
broaden his design horizons. Unless he is 
so exposed, so stimulated, the reader is 
likely to overlook the many newer re- 
search developments in materials, com- 
ponents, design principles, application 
techniques. In this year of 1950 the 
danger of slipping into a rut is perhaps 
greater than at any time since the war, 
for market competition is getting tougher 
and tougher and the tendency is to cling 
to the conventional and, all too often, 
the unprogressive, because it seems the 
safest thing to do. 

A look at our month-to-month edi- 
torial content will show how this edi- 
torial policy is implemented. It will dis- 
close a conscious pattern of articles that, 


so to say, lead the parade. In this issue, 
for example, the reader will find a com- 
plete report on the status of synthetic 
mica (page 99) a product still in the 
research category but one which is almost 
certain to attain commercial production 
in the not-too-distant future since it is 
vital to both our wartime and peacetime 
economy. Another article (page 86) deals 
with the commercial design possibilities 
of microwave components. 

Other subjects discussed in these pages 
include electrets, Aug., ’48; thermistors, 
Aug., 48; research evaluation of silicone 
and melamine glass laminates, Nov., ’48; 
applications of ethoxyline resins, July, 
49; electrically conductive rubber, Aug. 
49 and electrically conductive plastics, 
Nov., ’49; applications of hysteresis 
torque drives, Sept., ’49; magnetic ferrites, 
Dec., ’49; magnetic recording, May, ’48, 
Feb., 50; research progress in dielectrics, 
Jan.,’50. The list of course could be en- 
larged. 

True enough the reader may not always 
be able to take immediate advantage of 
the experimental materials or compo- 
nents described; of the data evaluated; 
of the techniques cited. He may have to 
wait perhaps for months, perhaps even 
a year or two before they become of prac- 
tical value. But in the meantime, he will 
have become aware of these developments 
and of their potentialities; he will have 
become conditioned towards their accep- 
tance when they become ripe for use. 

He will be fully in step with the march 
of technological progress. He will be a 
step ahead of his daily job. 
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Motor power reduces key pressure 





Redesigned Figuremaster calculator employs energy from 






motor (stored in a spring) to reduce finger pressure on 
operating keys. New model also has novel enclosure design, 


and higher operating speed with fewer total number of parts. 


WALTER E. MATHI 


Development Engineer 


calculators were marketed many improvements 
over the original design were added, all of 
which favorably affected the operation and quality of 
this model. However, this process of continuously im- 
proving an existing calculator during the years that 
it is marketed can be carried on only up to a certain 
point, after which it becomes economically unsound to 
add further features except by the introduction of a 
new model. 

Planning and design of a new model calculator is 
an undertaking of such magnitude that it must be 
started years ahead of actual introduction and while 
market life expectancy of the current models is still 
good for many years. This is necessary because the 
complexity of the mechanism in a modern calculator 
entails an enormous amount of design work and test- 
ing before it can safely be released to production. 
Actual plans and design of our new Figuremaster 
model were formulated years before this event took 
place. 

Many operational and styling features were intro- 


D URING the years that the former Silent Speed 
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duced in the new model; some of the more important 
and interesting problems faced included a light key 
touch, continuously readable counter, reduced finger 
pressure on operating bars, and a new streamline en- 
closure. General objectives set up to guide engineering 
design were: a compact operating keyboard with one- 
hand keyboard control, permitting complete operating 
control under the finger tips of either hand; simplicity 
in the operation of the calculator so as to require little 
or no instruction; fully automatic, quiet and positive 
performance at higher speeds; good visibility of the 
check dials in which the keyboard setup may be 
checked, and of the dials in which the final result of a 
calculation is displayed. 

For improved exterior styling, utility and functional 
design, as shown in Fig. 1, covers for the new model 
are made of sheet metal with the exception of the two 
side covers which are die cast. Harmonizing shades of 
blue and green are used for the color scheme of the 
covers to give the entire ensemble a balanced, compact 
and pleasing effect. The keyboard and carriage covers 
are dark blue to provide a shadow-free background for 






SELECTION 
SEGMENT 


Fig. 2—When key is de- 
pressed ramps advance se- 
lection bar and rotate check 
dial. Interlocking bell cranks 
force key up when mak- 
ing a substitution, allowing 
use of lighter key springs. 
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in new calculating machine 





Fig 1—Die cast sides are in- 
terlocked with formed sheet 
metal covers in an assembly 
with no visible screws in the 
new Figuremaster calculator. 
Dark blue keyboard pro- 
vides a shadow-free back- 
ground for keys and dials. 


the keys and dials, while 
the other covers are in 
lighter shades. Two-tone 
keys are used with large 
easily readable figures 
molded in. 

A noteworthy improve- 
ment in the new cover de- 
sign is the absence of any 
visible screws. The main 
cover sections are held to 
the machine frame by in- 
ternal screws surrounded 
by rubber grommets. Each 
section is interlocked with 
its adjoining cover section, and in turn with the en- 
tire cover assembly. Finally this interlocked cover 
assembly is held together and securely attached to 
the bottom frame of the machine by means of only 
four large screws extending through the bottom cover. 
These screws, imbedded in the rubber feet to fasten 
them to the bottom frame, are only visible when the 
machine is tipped on its back. 

Individual plastic decimal flippers on the carriage 
cover are each provided with a white decimal point 
selectively exposed by flipping the marker. These elim- 
inate the unsightly decimal bars formerly used. 

Keys and operating bars are all of two-color molded 
plastics construction and have vertical sides extending 
down through the keyboard cover plate so none of the 
metal key stem is exposed to view. The relatively 
heavy appearance which is usually incident to the use 
of this solid type of key top is avoided by the expedient 
of molding the lower portion of each key top and bar 
in a dark shade of plastics topped by a relatively thin 
cap of a lighter colored plastics into which the numeral 
or insignia is molded in a color corresponding to the 
base of the key. The top surfaces of the selector key 
tops are slanted slightly toward the rear of the ma- 
chine, so as to minimize the tendency of the operator’s 
finger to catch the key top in front of the one depressed. 
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The earlier Silent Speed model embodied an actuat- 
ing arrangement in which each product dial was ad- 
vanced continuously during the operating cycle at con- 
stant speed over the full cycle but pre-selected by the 
depressed selector key. This contrasts with the older 
principle in which the dials are advanced intermittently 
during different selected proportions of the cycle only, 
and are then disengaged from the driving elements. 
By using the full cycle for advancing the product dials, 
and not intermittently disconnecting the drive gears, 
higher operating speeds were obtained without actual 
increase in the speeds of mechanical movement. But 
still faster operating speeds were desired in the re- 
designed model. 

Operators of all types of computing equipment are 
often called upon to operate these machines many hours 
a day and it is important that the key touch is reduced 
to minimum. This objective is difficult to accomplish 
without power-operated means. Devices for storing 
power from the electric motor to actuate the main func- 
tion initiation keys such as division, multiplication, ad- 
dition and subtraction bars, were incorporated in the 
new model as will be described later, but to apply the 
same method to the part of the keyboard used for entry 
of “first factors” (such as dividends, multiplicands, 
addends, and minuends) was decided against because 
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ACTUATING AND TRANSFER 
MECHANISM 


of the complexity, cost, and the difficulty connected 
with stopping and starting the motor on each individual 
entry. In addition, the substitution of one digit by 
another during entries would require power clearance 
or power resetting. 

Light touch of the selector keys therefore had to be 
obtained without resorting to any power-operated de- 
vices. Depression of a selector key must not only posi- 
tion the selection mechanism in accordance with the 
value of the key depressed, but must also position the 
check dials against spring pressures strong enough to 
return all dials to their initial zero position upon clear- 
ance of the keyboard. 

Keyboard selection is effected by forcing the lower 
end of a depressed key stem, illustrated in Fig. 2, into 
a selected V-shaped notch in a longitudinally movable 
selection bar. The depressed key stem thus serves to 
position the selection bar differentially ; to make posi- 
tioning independent of the amount of stroke, each 
V-slot terminates in a straight notch into which the 
key stem overtravels and fits rather closely. 

In the previous Silent Speed models, the only means 
provided for retracting the key stem from the straight 
notch in the selection bar was the pressure of the 
spring provided for raising the key. When two rather 
widely separated keys, such as 1 and 9 were inter- 
changed, the key being released would have to with- 
draw from the straight position of its notch very 


SPRING OPERATED TRIGGER ROCKS SHAFT “A” eee 


TO CLOSE MOTOR CIRCUIT THROUGH START-~ 
ING LINKAGE AND CLUTCH RELEASE DOGS. 


Fig. 3—Dial gear train is 
mounted on _ shiftable_ car- 
riage; actuating mechanism 
is reciprocated once during 
each cycle and actuator at 
right advances dial it en- 
gages. Yieldable transfer 
levers at left engage other 
dials only when permitted by 
notched disk on dial ahead. 
This intermittent drive thus 
permits an operating rate 
of 1350 cycles per min with- 
out danger of overthrow. 


COUNTER 
ACTUATOR 


quickly, or the selection bar would press against the 
stem of the previously depressed key and prevent its 
being raised. To prevent such a possibility strong key 
return springs had been used on earlier models. 

To reduce the required spring force in the new 
model, positive means were provided for raising any 
previously depressed key upon depression of a new 
key in the same row. This means consists of a series 
of interlocking bell cranks underlying lugs on the re- 
spective key stems. Upon depression of any key, such 
as the key shown depressed in Fig. 2, all the bell 
cranks to one side of the depressed key are rocked in 
one direction, and those on the other side of the key 
in the other direction, with the result that these bell 


ROCKED BY SETTING 
OR MAIN CLUTCH 
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MOTOR STARTING SHAFT “x” 
tS ROCKED BY LINKAGE 
gags] ro ALL OPERATING 

LOSE START AND 
STOP SWITCH. 


START & STOP 
SWITCH 


Fig. 4—To reduce fin- 
ger power needed to 
engage operating keys 
the motor stores en- 
ergy in the trigger 
spring at left. Initial 
motion of operating 
key closes the motor 
circuit (see above) and 
then engages a single- 
cycle setting clutch for 
half a revolution which 
in turn initiates main 
clutch engagement; 
when main clutch 
stops, remaining half- 
turn of setting clutch 
cocks spring and re- 
stores mechanism to 
neutral ready for the 
next key operation. 


CLUTCH 
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cranks force up every other number key in the row 
except the one depressed. 

When desired, the clearance of the entire keyboard 
is accomplished by manual depression of the keyboard 
clear key or by actuation of the power keyboard clear- 
ance mechanism, as occurs during addition. Either of 
these methods of clearance causes the keyboard clear 
bail to rock against the lock bars and force them to the 
right into their key releasing positions. An actuating 
stud on each lock bar is located directly in front of the 
leftmost bellcrank; during clearance these actuating 
studs rock all interlocking and key-raising bellcranks, 
thus causing positive release of all selector keys. With 
the positive raising of each previously depressed key 
thus provided for, the springs on the key stems are 
made very much lighter. In addition, still further 
lightening is made possible by decreasing the weight of 
the selection parts moved by the key and correspond- 
ingly decreasing the strength of the return springs 
which create friction on the stem of a depressed key. 
Pressures are actually reduced as much as fifty per cent. 

A calculating machine designed for the performance 
of multiplication and division includes a counting reg- 
ister for counting the number of cycles of machine 
operation in each decimal position, constituting the 
multiplier in multiplication and the quotient in divi- 
sion. In the performance of division problems there is 
a period of time between the initiation of the automatic 
operation and completion of the problem during which 
the machine completes the quotient, order by order, 
from left to right. Use of this intermittent drive for 
the counting register in which the driving element en- 
gages the register dial gear train for only part of the 
machine cycle, permits shift of the carriage during the 
time when the dial gear train is not engaged. Not so 
convenient, however, is the fact that the dial gear train is 
“on its own” rotationally when the driving element 
is disengaged. The faster the dial gear train is moving 
when it is released the more likely it is to overthrow 
or rotate more than one digit per cycle. It was this 
tendency to overthrow which limited the speed of this 
type of mechanism at, or below, 700 cycles per min. 

To obtain a higher cyclic speed, a new type of coun- 
ter actuator was designed which reduced the rotational 
velocity of the dial gear train to practically a standstill 
before withdrawing the driving element at the close of 
each movement. 

This was successfully accomplished by the mecha- 
nism illustrated in Fig. 3, made up of two sections, 
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Fig. 5—Trigger spring at left is re- 
set by a cam, in readiness to assist 
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one comprising the counter dial register which is 
mounted above the product dial register in a shiftable 
carriage, the other section constituting the actuation 
and transfer mechanism. The latter is carried by a bail 
mounted in the machine frame, and reciprocated once 
during each main clutch cycle to impart a full digital 
advance to the dial opposite the single actuating element. 

All other members to the left of this actuator, con- 
nected by compensating linkages, are yieldable transfer 
levers. These levers are individually prevented from 
driving their respective dials by a transfer control disk 
driven by the dial gear train to the right of each trans- 
fer lever. This disk is notched to permit actuation 
when that dial train reads 9 going positively or 0 going 
negatively. Thus, no dial order will receive a transfer 
unless all orders to the right are going from 9 to 0 
positively or from 0 to 9 negatively. With this con- 
struction a cyclic speed of 1350 per min is possible, 
nearly twice the maximum on former models, with no 
possibility of overthrowing. 

Control bars which serve to initiate computing oper- 
ations such as division, multiplication, addition and 
subtraction also need to have a light pressure for their 
operation. In the older types of motor-driven calcu- 
lators these control bars performed their function by 
direct key pressure. In the new model, two different 
but equally effective methods are employed to lighten 
the load on these control bars. In one of these methods 
stored-up spring power from the electric motor is 
used, and in the other one an element driven directly 
by the motor is engaged to start clutch operation. 

Depression of the add, subtract, division, or any of 
the tabulator keys instantly sets into action a spring- 
tensioned trigger mechanism shown in Fig. 4. Upon 
depression of the division key, for example, this action 

(Continued on page 176) 
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Problems nig. (USF 


It doesn’t happen only in tropical areas, nor is prevention important solely 


in military equipment. Fungi and moisture can be deadly enemies, too, of 


electrical equipment that is designed for civilian use and that is used only in 


temperate climates. Here is an analysis of such problems with authoritative 


“how-to” advice for the proper protection of components and equipment. 


WALTER N. EZEKIEL 


Head Mycologist 
Bureau of Ordnance, Department of the Navy 


mistakes if they think that the need for fungus- 

and moisture-proofing is limited to military 
equipment or, generally, to equipment used in tropical 
areas. On the contrary, fungi and moisture can and do 
damage equipment in nontropical areas and thus can 
attack all types of products in civilian use. 

The problem of protecting equipment from such 
deterioration is therefore real and immediate to a de- 
signer of any electrically operated product. Actually, 
over the past six or seven years the study of deteriora- 
tion caused by fungi and moisture has led to new con- 
cepts of engineering design starting at the level of 
materials, components, subassemblies and > protective 
finishes and the design engineer necessarily must be 
adequately grounded in such concepts. (1, 2, 3)* Pro- 
tection against fungus and moisture should be con- 
sidered routine in all design and the methods developed 
by the Armed Services can be applied to many “civil- 
ian” products. This is why the earlier wartime term 
“tropicalization” (4) is deprecated by authorities and 
is being replaced by the broader term “fungus and 
moisture protection.” 

Some of the wartime and postwar experiences with 
fungus and moisture deterioration in this country, or 
in nontropical combat areas, could be cited to under- 
score this point. During the war, the Ordnance De- 
partment discovered that the electrical portions of the 
power drive for 90-mm anti-aircraft guns stored in 
this country were found sometimes so profusely over- 
grown with fungi as to make them unfit for combat 
operation. In another instance, the Navy found fungus 
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* Italic numerals in parenthesis apply to references at end of article. 


Illustrations on these and succeeding pages show de- 
terioration of shipboard electrical equipment caused by 
fungi and moisture. Source: 1945 survey of vessels at 
Pacific Coast Naval bases. 






a ee 





growth on shipboard electrical apparatus on vessels 
that were on the North Atlantic run; deterioration was 
also found in apparatus stored in Naval bases within 
the United States. 

Since the war additional information has accumu- 
lated as to damage occurring in this country on elec- 
trical units in transit, or stored in Washington, Phila- 
delphia or other places with temperate climates. In- 
struments stored on the floor of buildings in Washing- 
ton have exhibited some cases of spectacular fungus 
growth and considerable resultant damage. In one in- 
strument, the molds had enveloped plastics parts and 
cotton-braid covered wire near the top; then shed show- 
ers of spores that germinated and produced innumer- 
able specks of corrosion on the aluminum parts be- 
neath. The spores also produced a continuous weft of 
growth over the ceramic parts and bare chromel wire 
in the heater elements near the base of the instrument. 
In other instruments, fungus growth on wires had ac- 
celerated corrosion on nearby metal parts so that in- 
struments were disabled, yet other metal parts at a 
distance from the fungus growth were scarcely dis- 




































Extensive mold growth over varnished coil, cable, and 
black phenolic surfaces in electrical control equipment 
located in the handling room of a destroyer. 
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Sy hy 15 deterioration 


Left, detailed view in gun director 
on a battleship, showing profuse mold 


growth over cables and _ extending 
onto the molded phenolic terminal 


colored although within the same instrument enclosure. 

What is being done at present about the problems of 
fungus and moisture deterioration? Practical protec- 
tive treatment began as early as 1942. This was the so- 
called “tropicalization” treatment. It consisted of coat- 
ing all possible surfaces with a moisture-resistant 
lacquer or varnish which contained a_ fungistatic 
agent. (5) Similar treatment is still employed in con- 
junction with other improvements by most of the 
Armed Services. (6) But the problem is not static. 
The various types of deterioration involved demand 
continuous research. For example, fungus growth 
causes extremely rapid acceleration of corrosion. Many 
of the practical answers to corrosion prevention are, 
of course, based on the accumulated industrial and 
technical developments and practice of years; but 
continuing study has been required to sort this knowl- 
edge and pick materials and treatments able to stand 
the stress of fungus growth in addition to such fac- 
tors as high humidity and salt spray. 

Specifically, there is now research and development 
being done by and for the services by relatively small 
groups working in military laboratories or in univer- 
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strip. Right, transfer switch on deck 
of cruiser, about 52 ft above water 
line (cover removed). Fungus growth 
was extremely heavy on cables, on 





black varnished sleeving, on friction 
tape, on plastics separator disks and 
on lacing twine, and metal parts were 
corroded throughout the switch. 


sity and industrial laboratories under research con- 
tracts with military agencies. It has been possible for 
the various agencies to specialize on certain problems, 
and to carry on combined cooperative studies of other 
matters. The Bureau of Ordnance, for example, has 
concentrated on materials and treatments for electrical 
and electronic equipment for the three technical bu- 
reaus of the Navy. This work has been carried on at 
Naval Ordnance Laboratory, at Centro Research Labo- 
tatories (Briarcliff Manor, N. Y.), at the Naval Ord- 
nance Plant (Indianapolis), at the University of 
Miami, University of Pittsburgh, and at an exposure 
site at Key West. 

Moisture vs fungi? A recurring, rather fundamental 
question, has been this: What is the relative importance 
of moisture and of fungus growth in connection with 
damage to electrical equipment? Do you need treat- 
ment primarily to keep out fungi, or to keep out excess 
moisture, or both? 

When cloth decays, it is easy to say that deteriora- 
tion results from biological action in the presence of 
moisture sufficient to permit fungus growth. With 
electrical equipment, the situation is less clear. During 
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early periods of the war, there was a general attitude 
of dismay at the mere presence of fungi growing on 
delicate electrical equipment, and of course certain 
parts and materials were demonstrably damaged. More 
recently, there has been skepticism as to whether the 
fungi contributed markedly to the degradation of 
electrical performance—it has been suggested that dam- 
age might be mostly caused by moisture alone and that 
fungus growth appeared later merely as an added 
“ornament.” 

The separate effects of fungus growth and of mois- 
ture have been studied at Johns Hopkins University 


Fungus mycelium (the vegetative or main 
portion of a fungus). This enlarged view 
is of an actual growth on a binocular lens. 


Table I—DEFINITIONS 
Terms Used in Moisture 
and Fungus Proofing. 


A wider viewpoint in engineering materials and design brings 
with it need for new terminology (8). Here are definitions of 
some special words used in this article and in other discussions 
and specifications on this subject. 


Term 


Corrosion 


Fungicide 


Funginert 


Funginertness 


Fungistatic 


Meaning 


Gradual disintegration (of a metal) by a 
chemical process, as in rusting of iron. 
Corrosion is markedly accelerated by pro- 
ducts of fungus growth (such as acid ex- 
cretions) and corrosion products may be 
mixed with the fungus. However, cor- 
rosion products are themselves nonliving 
chemicals, not to be confused with the 
living fungus. 


Plural of fungus. A group of plants with- 


out chlorophyll, therefore typically sub- 
sisting on organic matter made by other 
plants or by animals (including man- 
made chemicals!). The group ranges from 
large mushrooms, down to microscopic 
forms; the individual fungus thread (see 
mycelium) is always microscopic as is 
also the spore. The many thousands of 
species include common molds, fungi 
that cause disease of animals and plants, 
and fungi that cause decay of wood or 
textiles. 


_A chemical that can kill fungi, or that 


can kill fungus spores. While this term is 
used in many publications on fungus proof- 
ing of materiél, the specification and other 
test procedures invoked usually aim at 
fungistatic (see below) rather than fungi- 
cidal effect. 


Not supporting fungus growth because 
(the material, part, component, etc., in 
question) does not furnish the necessary 
nutrients for such growth. To be distin- 
guished from both “fungistatic” and “fun- 
gicidal” which indicate presence of an 
agency (usually chemical) that actively 
prevents growth or kills fungi. 


.The characteristic of being funginert. 


Used as: “The funginertness of nylon- 
jacketed wire is permanent and not limited, 
for example, by the period of effectiveness 
of a somewhat instable fungistatic chem- 
ical.” 


Preventing the growth of fungi, without 
necessarily killing them. Usually involves 
presence of a chemical that actively op- 
poses the fungus growth. 


Term Meaning 


Fungus . 
Germinate 


Singular of fungi. 
Sprouting of growth from a spore usually 
to form a minute germ-tube. 


The thread-like first growth from a spore 
when it germinates. Usually very fine, 
often around 2 to 6 microns diam. 


..Material used in making an inoculation. 
In this work, usually dry spores, or a 
spore suspension. 


..The cobwebby growth of a fungus, or the 
fungus itself. 


Moisture and Work involved in increasing the resistance 
fungus proof- to moisture and fungus damage (of ma- 
ing terial, a part, component, assembly, etc.) 

This term is preferred to the older one, 
“tropicalization,” which incorrectly sug- 
gests that need for such measures exists 
only in tropical climates. 


..A superficial growth, produced by fungi; 
or one of these common fungi. The fungi 
that occur more commonly on electrical 
equipment are mostly in the groups that 
might be designated as molds. 


..The aggregation or mass of individually 
thread-like hyphae that makes up the 
vegetative or main portion of a fungus. 


Germ-tube 


Inoculum 


Mildew 


Mycelium 


A minute reproductive body, correspond- 
ing roughly for fungi to the seeds of 
higher plants. Individual spores are usually 
only a few microns in diameter, but the 
mass produced on moldy materiél may 
make a layer several millimeters high. 
Spores can spread in water, or be carried 
thousands of miles in the wind. 


Synergistic ..Term used for mixtures of fungistatic 
agents, in which the effectiveness of the 
mixture is considered greater than the 
sum of the effects of the chemicals used 


separately. 


Tropicalization ..Treatment of equipment to make it re- 
sistant to “tropical deterioration.” This 
term is often used for superficial treat- 
ment with fungistatic lacquer or varnish, 
with little attention to improvement in 
inherent properties of materials. (See 


above on moisture and fungus proofing.) 
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on plastics, and at Rensselaer Polytechnic Institute on 
hook-up wire. The work at RPI on wire has been 
particularly interesting. Research workers have found 
that electrical properties of hook-up wire deteriorated 
sharply long before there was visible mold growth. 
This effect was considered due to subvisual growth, 
with the minute fungus germ-tubes interlacing and 
providing electrical leakage paths over the surface of 
the wire. Meanwhile the same type of wire was studied 
in moist chambers at 100 per cent relative humidity 
under similar conditions except that all fungus spores 
were killed or prevented from growing. In this test 
the wire maintained high electrical properties for the 
entire two-month test period. These results suggest 
that fungus growth may have a considerable effect 
directly on electrical properties of surfaces. Such im- 
plications have excited interest and further investiga- 
tions in several laboratories. 

The practical answer? There is still some hesitation 
in attributing damage primarily to either moisture or 
to fungi. There is, however, very general agreement 
on objecting to deterioration of parts or to interference 
with operation from either cause. This has led to the 
rather definite viewpoint with several of the services 
(including the Bureau of Ordnance) that fungus 
growth in general is not to be allowed within electrical 
equipments, whether or not the fungus has been proved 
to be directly a cause of electrical degradation. 

One of the more practical aspects of the work deals 
with the reduction of moisture and fungus damage by 





Table Il—Results of Exposure Test at Key West 
of Gun Directors Re-Wired with Nylon- 
Jacketed Wire 


Electrical insulation values 
(after exposure for more then 
one year), in megohms 


Kinds of wire, 
similar locations 
in yoke of directors 


Cotton-braid covered pair 2.0 
0.16 
Nylon-jacketed pair 1000.0+ 
1000.0 


Table III — Classification of Some Materials 
from the Moisture- and Fungus- 
Proofing Viewpoint 


UNDESIRABLE—examples | FUNGINERT—examples of 
of materials that support fun- | materials which (if made up 
gus growth and are generally | without inclusion of nutrient 
moisture absorbent. To be | substances) will not support 
avoided unless indispensable | fungus growth. Should be 
for special performance re- | used in preference to group 





quirement. at left. 

Wood Mica 

Cork Nylon 

Linen Ceramics 

Cotton Silicone 

Beeswax Polystyrene 

Leather Cellulose acetate 
Starch sizing Polyvinylchloride 
Cellulose nitrate Polytetrafluorethylene 
Hair and wool felt Polymethylacrilonitrile 
Paper and cardboard Mica-or glass-filled melamine 
Regenerated cellulose plastics 

Plastic susing undesirable fillers 

such as wood flour or cotton. 
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general replacement of some poor materials by mate- 
rials that are naturally moisture resistant and that will 
not support fungus growth. Of the replaced materials, 
one of the poorest was cotton-braid covered hook-up 
wire, as used for so many years in our equipment. 
This kind of wire was not very different from the 
braid-covered wires used in general consumer goods. 

Braid-covered wire has been the obvious center of 
trouble in many cases where electrical equipment has 
been attacked by fungi. The cotton braid supported 
vigorous fungus growth, as shown in the illustrations 
on pages 84 and 85. The fungus spread from the 
wires over adjoining surfaces and greatly accelerated 
corrosion of nearby metal surfaces. (This is the result 
of the acids produced by fungus mycelium in its early 
growth, with alkaline byproducts of metabolism later 
on—metals not corroded by the acid excretions may 
be damaged by the alkaline ones.) 


Extruded Nylon for Hook-Up Wire 


First stage in improving the braid-covered wire was 
to impregnate the braid with various materials. Waxes, 
lacquers, and varnishes were used to increase moisture 
resistance ; later on, fungistatic agents were included to 
give some fungus resistance, and these are still called 
for in the specifications (7, paragraph C-ld [1]). But 
there were still definite shortcomings. Despite the 
treatments, the wires were only temporarily protected 
from fungus growth; and despite the moisture-resistant 
impregnations, the wires still showed losses in elec- 
trical surface insulation values after exposure for a 
few days at high relative humidities. 

It seemed advisable then to change over completely 
from the old braid-covered wire, with its tinkered-with 
construction and deficient properties. An inherently 
different wire was developed with the braid replaced 
by an extruded nylon jacket (7, paragraph C-ld [2]). 
This wire, just as the old hook-up wire, is made with 
a polyvinylchloride type primary insulation that is 
mainly responsible for volume resistance, but the thin 
film of nylon extruded over this primary insulation 
adds protection not only against abrasion but also 
against fungus growth. The nylon is funginert (8), 
that is, does not support fungus growth, and the nylon- 
jacketed wire has also greatly improved resistance to 
moisture as compared with braid-covered wire. 

Fungus resistance test method. The question arose: 
How are we to know that a particular wire is actually 
coated with a funginert material like nylon that is not 
able to support growth? Or, that any other material 
is funginert? In previous research we had been pick- 
ing out materials of this kind, simply by exposing them 
in a very humid chamber or small room, into which 
fungus inoculum was introduced, and observing what 
happened. Susceptible materials or parts became 
moldy, while resistant ones stayed in good condition. 
But a special test method now seemed necessary. 

This method called for suspension of test specimens 
for 30 days in a chamber or room with practically 100 
per cent relative humidity, and inoculating with spores 
from a selected group of four different fungi (this 
group had been used in several other specification tests 
and was adopted again here to simplify the routine 
of work in the laboratories). The first directions spe- 
cified use of dry spores, to be dusted over the speci- 

















Table IV—Specifications and Applications of Some Special Fungistatic Coatings 


































































Material: Varnish, air-drying Lacquer, air-drying Lacquer, cable 
Specification: 52V23 (Ord) 52L20 (Ord) 52L21 (Ord) 
Requirements (in part)‘: 

Constituents of coating Paraphenyl phenol formal- | Ethyl cellulose Cellulose acetate propionate 
dehyde resin, tung oil or butyrate 

Nonvolatile portion, minimum by r ae a , 

weight exclusive of fungistatic agents 35% 207% 20% 
be Phenyl-mercuric-ortho- Phenyl-mercuric-ortho- Phenyl]-mercuric-ortho- 
Z m seereaiall benzoic-sulphimide 1% benzoic-sulphimide 1% benzoic-sulphimide 1% 
es and salicylanilide 5% and salicylanilide 5% and salicylanilide 5% 
RSE ites i ania 
~o + 
Z ’ 
he = Class M (none) (none) (none) 

=D 
ge calc aeons nine 
S5< 
a..% Class S i ee 
23 ° _ Salicylanilide 8% Salicylanilide 8% Salicylanilide 8% 
EAs ws 
Drying time, maximum: - eb ; 

“* Dry-to-touch” 30 min 15 min 10 min 
“ Dry-hard” 2 hr 1 hr 30 min 

Color, no darker than¢ ae ey 13. (substantially colorless) (substantially colorless) 
Viscosityé ceo. 7 C to F 
Water-vapor-diffusion constant, ao 

maximum * 3.5x 10-8 3.5x 10% — 

mm i : | siniaieahietieiiadiaiiiiias eal 

Dielectric strength, volts per mil, 
minimum 
Dry 750 75 750 
Wet 350 350 350 
Flash point, minimum anes 25 C (77 F ) | peerage aes 





_ *In addition to the requirements listed here, the specifications also 
include requirements and tests on other properties such as fungistatic 
effectiveness, adhesion and resistance to salt water, resistance to 
thermal shock and bending, flammability, fluorescence, and storage 


stability. 
> Class MS and Class M coatings should not be used for equipment 





mens. This would have given artificial inoculation 
similar to the dusting of spores that may cause natural 
inoculation of equipment in the factory or in later 
operation. When tried in tests at the Naval Ordnance 
Laboratory, however, use of the dry spores was found 
to be troublesome and unsatisfactory. A spore sus- 
pension was tried instead, atomized over the specimens. 
The results were just as good, so this easier technique 
was adopted. 

Now this test, it is to be remembered, is to pick out 
hook-up wire coatings (or other materials) which are 
permanently inert to fungus growth because they do 
not furnish a nutrient base. Suppose, however, that 
the sample being tested was manufactured with a small 
concentration of some fungistatic chemical in it, or 
that it picked up a superficial fungistatic contamina- 
tion from some chemical during handling? In the test 
so far described, fungus growth on the surface might 
then be impeded by the fungistatic material, and the 
answer would be misleading—you would still not know 
whether or not the sample was inherently nutrient or 
non-nutrient, nor would it be possible to tell whether 
the fungistatic inhibition if present would be permanent 
or perhaps only very transient. 

To get around this difficulty, portions of cotton string 
blanks, known to be nutrient to fungi, are attached 
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in which unprotected selenium rectifiers (not hermetically sealed or 
eae, adequately protected) are enlosed as a part of the units to 
trea 


ted. 
¢ Color values as determined by Hellige Color Comparato 


r. 
4 Viscosity values as determined on Gardner-Holdt Varnish Bubble 
Viscosimeter, 25 C. 


directly to some of the test specimens. For a specimen 
to pass the test, we then require that the fungi should 
not grow on the specimens exposed separately, but that 
they do grow on the string (blank) and extend for 
some distance from this center over the surface of the 
specimen to which the cotton blank is attached. By this 
test, we then pick out a material which can be classified 
definitely as “resistant” to fungus growth by virtue of 
its lack of nutrient materials, that is, funginertness, 
and not because it may contain fungistatic materials 
that might obscure the results. 

In practice, the test has worked. It has been written 
into our general Bureau of Ordnance moisture- and 
fungus-proofing specification (9) and will be used in 
other specifications and contracts by which the services 
and also contractors manufacturing equipment for the 
services make actual purchases of wire and other prod- 
ucts. 

Field trial of nylon-jacketed wire. At the Naval 
Ordnance Plant, in Indianapolis, a dozen gun directors 
were rewired, half with the old style cotton-braid cov- 
ered wire, and half with the nylon-jacketed wire. 
(Wartime experience has shown this particular unit to 
be most readily and regularly affected by moisture and 
fungus attack, so it was a good unit for experimenta- 
tion.) The directors were shipped down to Key West, 
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Uses in moisture- and fungus- 
proofing work 


Used by the Bureau of Ordnance 





‘Wax, fungus-resistant 
MIL-W-956 (Bu Ord) 


Microcrystalline wax: 
Type I, m.p. 170-180 F 
Type II, m.p. 180-190 F 


Varnish, melamine, baking {|Waxsolution, fungus-resistant 


Varnish, air-drying—52V23 (Ord) 
52V24 (Ord) 52W7 (Ord) 


Generally recommended for use as 
supplementary fungistatic coating. 
Protects metal parts from corrosion. 
Used on plastics as second choice. 








Melamine-aldehyde resin, 


modified with alkyd resin Paraffin wax 








43% 10% 


Phenyl]-mercuric-ortho- 
benzoic-sulphimide 1% 
and salicylanilide 5% 


(none) 


Phenyl-mercuric-ortho- 


benzoic-sulphimide 1.5% (none) 














(none) 


Phenyl-mercuric-stearate 


1% (as used) 


(none) 


(4%, Union colorimeter) 


Lacquer, air-drying—52L20(Ord) 


Used for supplementary fungistatic 
costing, when s of drying desired 
mnilitates against use of the varnish, or 
for surfaces on which varnish may not 
be compatible. 


100% 


Lacquer, cable—52L21 (Ord) 


Very quick drying, used for treatment 
of ends of cables to be handled rapidly, 
etc. Not suitable for general supple- 
mentary treatment. 


Varnish, melamine, baking— 
52V24(Ord) 


Preferred for coating of phenolic ter- 
minal strips, etc., to increase arc re- 
sistance as well as moisture and fungus 
resistance. 














(none) Salicylanilide 8% 
1 hr, at 100 C. 24 hr 
(transparent) (substantially colorless) 
A to D 2 = 
1200 See toto 
1100 —-— 








40.6C (105 F) 


¢ Water-vapor-diffusion-constant is expressed as gms per hr per cm 
per mm of mercury. 

‘ Microcrystalline wax supplied as Concentration 1, Concentrate, 
containing 10% of phenyl-mercuric-stearate, for dilution prior to use, 
and as Concentration 2, Ready for Use, containing 1% of the fungistatic 
agent. 


where they were held for more than a year in an ex- 
posure site only a few feet from the Atlantic Ocean on 
one side and from the Gulf of Mexico on the other. 
Some sample results, as reported by Dr. E. S. Reynolds, 
are given in Table IJ. The low values on the cotton- 
braid covered wires were evident within a few months 
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Close-up showing typical trouble found in magnetic 
contactors: Mold was profuse over varnished tape around 
the coils, also over the cables, and on the molded blocks. 
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(65 sec, Saybolt, at 210 F) 


238 C (460 F) 


Wax solution, fungus-resistant— 
52W7 (Ord) 


Used only for flexible braid-covered 
eaten are ere cable or other materials that must re- 
tain great flexibility after treatment. 


Wax, fungus-resistant— 


MIL-W-956 (BuOrd) 


For vacuum impregnation of plastics 
and other parts; suitable for parts of 
couapileanel form that cannot be given 
a varnish coating. 





of the beginning of the test, while the generally high 
values from the nylon-covered wires have been re- 
ported even following hurricane weather. As usual, 
the cotton-braid-covered wire became quite moldy. 

The nylon-jacketed wire has been adopted for many 
uses (9) in much new equipment being manufactured. 
It is being installed also in old equipment during over- 
haul, when there is opportunity to change wires with- 
out too much additional labor. 

Additional flame resistance. Of course, having 
picked a better material in the nylon-jacketed wire, we 
were not satisfied. The wire had official specification 
tests (7) as to flame resistance, but its resistance was 
still not good enough .The manufacturer agreed to 
carry on further development in this respect, and has 
submitted samples with definitely higher flame-resist- 
ance. (10) This brought another complication. The 
wire had originally passed the specification test—so we 
needed a more stringent test. Such a test is being 
worked on, for insertion in the specifications, so that 
it will be possible to insure that flamé-resistant wires 
are being procured. 

Let us now imagine a completed electrical assembly 
or an entire piece of equipment manufactured through- 
out of parts each of which is above suspicion: it will 
not take up moisture, nor will it support fungus or 
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other obvious growth. (See Table III.) Is the equip- 
ment as a unit now considered completely resistant 
from our peculiar viewpoint of trouble-shooting in 
advance? Well, the answer is definitely, ““No!” 

For example, the surfaces may have been made of 
funginert materials, but if moisture-containing dust 
settles on these surfaces, such dust can support fungus 
growth. This in turn will present the possibility of 
electrical surface leakages from one exposed terminal 
to another. One way to avoid trouble is for assemblies 
to be hermetically sealed. This provides simultaneous 
protection against dust, fungus spores, and moisture. 
But many units are not, or cannot be, built this way. 
This job of keeping fungi and moisture out of elec- 
trical equipment therefore still requires use of a fungi- 
static coating material (a varnish or lacquer) applied 
over all the parts that are not already sufficiently fungi- 
static, and that can be so treated without interference 
with operation of the equipment. (As already inferred, 
this is a consideration entirely apart from the ability 
to construct the unit completely of funginert com- 
ponents. ) 

There is a difference in the philosophy of application 
of this coating from the “overall treatment” which is 
still thought of by many as constituting “fungus proof- 
ing.” During the early use (4, 5) such treatments 
were applied only to completed assemblies so as not to 
interfere with rapid wartime production of components 
and other standard parts. Now, the idea is directly the 


Connector box for switches in magazine hoist. Fungus 
causes loss in insulation resistance from cables to ground. 


reverse. It is intended that as many built-in com- 
ponents and subassemblies as possible be manufactured 
of naturally fungus-resistant materials, and also be pro- 
vided with fungistatic surfaces, before they are assem- 
bled into equipment. This will mean that as more and 
more parts become available with nearly complete 
fungus protection, the final fungistatic coating for the 
complete assembly will become increasingly only a 
“supplementary” treatment (9), to cover surfaces not 
previously coated, and to insulate newly completed elec- 


Table V—Summary of Part of Results of Exposure Test with Fungistatic 
Agents, in Coating Materials Applied Respectively on Strips of 


Plastic and on Cotton-Braid Covered Hook-up Wire 


ure 
condition and 
location 


Exposure room, 
Naval Ordnance 
Plant, 
Indianapolis 


Phenyl-mercuric-o-benzoic-sulphimide 
Salicylanilide 
Phenyl-mercuric-salicylate 

None, coating alone 


(Untreated, blank) 





Fungistatic agent in the coatings 





| 
Wire samples; 
fungus growth’ 
after 3 months, on after 3 months, on 
specimens coated specimens coated 
with | with 
Varnish | Lacquer | Varnish 


Plastic samples; 
fungus growth’ 


Lacquer 


Phenyl-mercuric-o-benzoic-sulphimide plus salicylanilide. . | tr. | e | — — 


eco eco | — tr. 

er. ra —_— — 
eee eeoe € tr. 
ee 








Exposure room, 
Naval Ordnance 
Laboratory 


Pheny]l-mercuric-o-benzoic-sulphimide 
Salicylanilide 
Phenyl-mercuric-salicylate 


(Untreated, blank) 


Mangrove 
swamp exposure 
station, 

Coral Gables, 
Florida 


Pheny]l-mercuric-o-benzoic-sulphimide 


Phenyl-mercuric-salicylate 
None, coating alone 


(Untreated, blank) 
{ 





Phenyl-mercuric-o-benzoic-sulphimide plus salicylanilide. . 


None, coating alone................... 





& 
tr. 
ee 
* 











| Phenyl-mercuric-o-benzoic-sulphimide plus salicylanilide. . | tr. 


eee eg 
tr. 


mae = 





«Concentrations of the ~~ agents used are not given here, since results with several concentrations in several coatings have been 
i i 


averaged for this summary e. 
>+Fungus growth at the period noted is 
expressed by the following symbols: —, no observed growth 
tr., trace 


@, light growth @ @ @, heavy growth 
@ @, moderate growth @ @ @ @, maximum profuse growth. 
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Inside conning tower indicator. Note heavy mold growth 
over cables and terminals, and corroded metal surfaces. 


trical connections in the assembly of the equipment. 

The nylon-jacketed wire is an example of a superior 
part that reduces need for later fungistatic coating. 
With the old cotton-braid covered cable, it was con- 
sidered necessary to coat the entire lengths of hook-up 
wire. For the nylon-jacketed type, such coating appears 
unnecessary. It is believed to be sufficient to coat sim- 
ply the completed connections, and then a few inches 
back over the wire, leaving the main length of the wire 
untreated. 


Fungistatic Coating Materials 


Suitable varnishes and lacquers (11 to 16) have been 
selected for the Bureau of Ordnance moisture and 
fungus program in continuing studies at Centro Re- 
search Laboratories and Naval Ordnance Laboratory. 
Basis for selection are good electrical properties, such 
as a high dielectric value (even when wet), good com- 
patibility with the various materials used in electrical 
equipment, and high adherent properties so that they 
will not peel from surfaces to which they are applied. 
(See Table IV.) Fungistatic chemicals are incorpo- 
rated into these coatings so that fungus growth will be 
discouraged on the surfaces and also on dust particles 
over the surfaces. 

The criteria for such fungistatic agents are rather 
distinct from the criteria used in selection of materials 
for application to plants in pathological or entomo- 
logical work. On plants, the chemicals are expected to 
act for days or perhaps up to a month or so. But this 
sort of time scale is just a beginning for fungistatic 
chemicals for electrical equipment ; actually the period of 
effectiveness should be measured in years. Somewhere 
between four and ten years may be a reasonably good 
period for effectiveness on Naval equipment. 

To carry our analogy further, instead of materials 
that are water-soluble, we look for chemicals that are 
nearly completely insoluble so that they will not leach 
rapidly from a treated and moist surface. And instead 
of safety of application to the living plant, we are con- 
cerned here with safety of application to a variety of 
metal surfaces (the materials must protect and not 
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Materials that support spore production and communicate 
massive inoculation to other parts of the equipment are 
highly undesirable in electrical units, even though the 
part attacked by mold retains its own electrical char- 
acteristics. Note how the fungus growth is widespread and 
sporulates freely on cotton-braid covered hook-up wire. 


corrode them!) and also safety to personnel who apply 
the coatings and later handle the equipment. High 
thermostability is desired, since some equipment will 
run at high temperatures. There must also be safety 
from the electrical viewpoint: the fungistatic agent 
should not diminish nor impair the electrical insulat- 
ing, dielectric, and moisture-proofing values of the 
coating materials in which it is incorporated. 

With this list of requirements, you can see why no 
completely satisfactory answer has yet been obtained 
in this field, and only a few temporarily useful ones. 
The Bureau of Ordnance, on the basis of long-con- 
tinued laboratory and field exposure studies, has cur- 
rently in use a synergistic fungistatic mixture, of 
phenyl-mercuric-ortho-benzoic-sulphimide plus salicyl- 
anilide, which appears more effective than other mate- 
rials employed earlier for this purpose. The selection 
of this mixture has been confirmed by field exposure 
tests of fungistatic varnishes and lacquers, applied over 
plastics strips and cotton-braid covered hook-up wire. 
(This will be described in more detail later on.) 

A special complication arises from the use of this 
mixture and other mercurials in electrical equipment. 
Some instruments contain open selenium rectifiers, 
which had been reported as susceptible to damage 
from fumes from phenyl mercurials. Careful check 
was made at the Naval Ordnance Laboratory. It was 
proved that damage could occur. Accordingly, it has 
been necessary to designate a special class of varnish, 
lacquer, and other coatings, Class S, that will contain 
only salicylanilide as the fungistatic agent, for use on 
equipment with unprotected selenium rectifiers. 


Field Exposure Test 


A rather critical evaluation of fungistatic chemicals 
has been obtained in an exposure test that is still under 
way at the Naval Ordnance Plant, Indianapolis. The 
evaluation involved a series of varnishes, lacquers and 
wax solutions, each varying in fungistatic values, as 

(Continued on page 178) 
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MiCrOWAVES offer new control functions 


W. C. WHITE 


Research Laboratory 
General Electric Co. 





X-rays, ultraviolet light, radiant heat and radio 

waves differ primarily in frequency of vibration. 
Although all electromagnetic waves are similar in 
nature, various portions of the electromagnetic spec- 
trum shown in Fig. 1 have many well defined and 
strikingly different characteristics. X-rays and ultra- 
violet light are next door neighbors but have totally 
different transmission characteristics. Electromagnetic 
radiations in the X-ray range readily pass through 
thin metals whereas ultraviolet is not only stopped by 
metals but even by paper or cardboard. Visible light 
has a wavelength of about 1/40,000 in. while radio 
waves used for commercial broadcasting are measured 
in fractions of a mile. The wavelength of light is so 
short that ingenious methods have to be employed to 
measure it, while the wavelength of frequencies used in 
commercial broadcasting are so long that they are 
difficult to demonstrate. 

Work on radar tremendously increased the working 
knowledge of the higher radio frequencies known as 
microwaves. With relatively simple apparatus it is 
now possible to generate, control and detect frequen- 


|, X-rays oravic igh radiation in the form of 


Fig. 2—In the “light- 
house” tube axial elec- 


Fig. 3—Elements of a microwave oscillat- 


cies of the order of several billion cycles per second 
having a wavelength of a few inches. This development 
was recognized by the Federal Communications Com- 
mission and allocations have been made at these new 
higher frequencies for a variety of services. One such 
assignment is at 2450 mc for experimental and indus- 
trial applications. This frequency has a wavelength of 
approximately 5 in.; phenomena based on this wave- 
length are easy to detect, measure and utilize now that 
the apparatus and techniques are established. 

Usual triode oscillators have limited use at high fre- 
quencies since electron transit time is too long, imped- 
ance of leads and interelectrode capacitance are too 
high, and radiation loss in external circuits is too great. 
To overcome these limitations a new principle of tube 
and oscillator construction has to be used. Triodes for 
use at ultrahigh frequencies—the ‘“‘lighthouse’”’ tube 
shown in Fig. 2—have the plate, grid and cathode 
assembled in parallel planes with an axial flow of 
electrons instead of radial as in conventional tubes. 
Instead of inductances and capacitors, resonant cav- 
ities in the form of closed-end cylinders, Fig. 3, are 
usually employed for the tank circuit and the effective 


serve space. Inner element is the anode- 





tron flow reduces transit 
time and _ interelectrode 
capacitance. Heater and 
eathode leads are brought 
out to an octal base; band 


ing circuit include: the “lighthouse” tube, 
oscillator cavity, halfwave dipole antenna 
and its parabolic reflector. The oscillator 
cavity consists of two tuned resonant 
elements similar to a closed-end organ pipe 
with one placed inside the other to con- 


grid tuned circuit and the outer one is the 
grid-cathode circuit. The machine screw 
extending through a hole in the common 
wall between the two resonant “pipes” 
provides feed-back coupling necessary to 
produce oscillations between the cavities. 





above base goes to r-f 


cathode, central metal disc 
to grid, plate to top cap. 


PARABOLIC REFLECTOR 


HALF WAVE DIPOLE 
POLYSTYRENE BEAD FEED BACK 
COUPLING SCREW 
ouTPUT 
COUPLING Loor,/ MICA R.F. BYPASS 
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wa ZILLI WN 
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GRID-CATHODE CAVITY 
ANODE -GRID CAVITY 








LIGHTHOUSE TUBE 
(PARTLY WITHDRAWN 
FROM CAVITY) 
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On conducting materials microwave relays will per- 
form all functions of a photocell relay and in addition: 


1. Detect movement or displacement at a distance 


through light barriers 


2. Measure velocity of a distant movement 


3. Sense proximity through nonconductive shields 


Here are the basic facts for an understanding of micro- 
wave characteristics adaptable to control functions. 


alla ge 


length is changed to bring about resonance at the 
desired frequency. In many ways microwave oscillating 
cavities resemble a musical device such as an organ 
pipe or windblown instrument, except that electro- 
magnetic radiations in space travel about a million 
times faster than sound waves in air. The 5-in. wave- 
length of a 2450-mc radio wave is approximately the 
same as that of a musical note of 2450 cycles. 

Simplest way of radiating microwaves into space is 
through a dipole antenna, a T-shaped device with a 
spread of approximately one-half the wavelength or 
2% in. for 2450 mc. The antenna can either radiate 
or receive. The power oscillator shown in Fig. 4 is 
equipped with such a dipole inductively coupled to 
the oscillating cavity. Actually, it is not necessary for 
the radiating dipole to be immediately adjacent to the 
oscillator as shown. It may be at a considerable dis- 
tance from the oscillator and connected by either co- 
axial cable or a hollow rectangular wave guide. 

To form a directed beam, some arrangement com- 
prising a lens or mirror is necessary as for a source of 
light. For industrial applications at 2450 mc a parabolic 
reflector is the simplest device for making a beam. 


Fig. 4—A small 2450 me transmitter incorporating a 
dipole antenna and parabolic reflector to direct the radia- 
tion in a narrow beam. Power for the oscillator is supplied 
by a conventional 110-volt transformer drawing less than 
50 watts. Receiver for microwaves consists of a similar 
antenna, a detector unit and‘a conventional amplifier. 
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Fig. 1 — Electromag- 
netic radiations from 
a-c power to infra-red 
light are all similar in 
nature but portions of 
the spectrum show 
well defined and 
strikingly different 
characteristics. Feder- 
al Communications 
Commission has _ al- 
lotted 2450 me for 
industrial application. 





A paraboloid having a diameter of about 8 in. gives a 
very broad beam, diverging about 50 deg from each 
side of the center line. By increasing the diameter up 
to several feet, a beam with much less divergence can 
be obtained. For receivers, a dipole near the focal point 
of a paraboloid reflector is also the most effective type 
of receiving or detecting element for picking up the 
radiation. 

To make the detected radiation conveniently useful 
at the receiver requires a crystal detector consisting 
of a nearly pure silicon crystal and a fine tungsten 
wire sealed in an envelope. Crystal detectors using a 
small piece of galena and a delicate “cat's whisker” 
such as employed in early radio receivers are quite 
effective but are too sensitive to mechanical vibration 
and shock. Radar created an urgent need for a more 
satisfactory crystal detector which resulted in the de- 
velopment of the stable, sensitive and compact device 
shown in Fig. 5. It is smaller than the ferrule of a 
lead pencil and can be incorporated as part of the 
dipole structure keeping microwave currents in the 
immediate vicinity of the dipole. The crystal detector 
changes microwave energy either to direct current or 
modulated alternating current, depending on the type 
of the radiation from the transmitter. This direct cur- 
rent or low-frequency alternating current is then ampli- 
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TERMINAL 


CERAMIC CASE 


TUNGSTEN WHISKER 


HOLE IN CERAMIC 
FOR WAX FILLING 


TERMINAL 


RELAY OR OTHER 
120V AC. DEVICE 


CRYSTAL 
RECTIFIER 


AMPLIFIER & 
INCOMING 
BEAM 


60 
SUPPLY 


Fig. 5—Detector uses a tungsten “cat whisker” in contact with a silicon crystal sealed in an envelope. Fig. 6—In adapt- 
ing microwaves to control functions the detector feeds an amplifier of sufficient power to operate the equipment needed. 


fied by conventional electron-tube circuits to operate 
relays and other conventional devices such as shown in 
Fig. 6, for usual control functions. 


Characteristics of Radiation 


In general, metals only a mil thick are completely 
opaque to microwave radiation, whereas most non- 
conducting materials are more or less transparent ; 
brick, mortar, wood, cardboard and glass are very 
transparent; whereas water, particularly salt water, 
moist earth, graphite and the human body are quite 
opaque. As in the case of light or any of the other 


electromagnetic radiations, a surface reflection results 
when radiations impinge on a transparent material with 
a dielectric constant higher than unity. Wire-mesh 
screens or pieces of sheet metal containing a large 
number of holes present an interesting case. When the 
openings have a diameter of about 14 wavelength or 
larger, the screen is quite transparent. For example, 
chicken wire is very transparent, while a metal fly- 
screen is almost perfectly opaque to the waves of a 
2450-mc radiation. Between these two the amount of 
transmission can be varied, increasing as the mesh is 


Fig. 7—Intensity meter for exploring Fig. 8—Waves reflected back into 
transmitter parabola from sheet of 
metal synchronize with the radiated 
energy to set up standing waves at 


microwave field strengths consists of 
a dipole antenna, crystal rectifier and 
d-c microammeter built into meter. 


made coarser. As transmission decreases, reflection 
is correspondingly increased and relatively little energy 
is absorbed, 

Polarized light is quite a common phenomenon al- 
though rather special equipment is necessary to pro- 
duce and utilize it. Electromagnetic waves predominate- 
ly in one plane are common in microwave practice 
since polarized waves are easier to produce than scat- 
tered and random waves. The dipole, when used as a 
radiator, automatically produces polarized waves and 
to obtain satisfactory transmission the transmitting 
and receiving dipoles must be lined up corresponding- 
ly. Transmission can be reduced practically to zero 
by positioning the transmitting and receiving dipoles 
at right angles. Special antennas can be used to produce 
random and scattered waves to eliminate polarization. 

Another interesting property of microwaves is the 
ability to transmit them through waveguides—circular 
or rectangular metal tubes of reasonable size. At 2450 
me a circular metal pipe 3 in. in diam or larger will 
transmit waves quite efficiently; a rectangular pipe 
having inside dimensions of at least 1%4 by 3 in. not 
only is an efficient conductor but preserves polarization. 


quarter-wave-length intervals. A fixed- 
position receiver will respond to 
changes in the standing wave pattern 
caused by a shift of the reflector. 
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Thus, microwave power may be generated at some 
convenient place and transmitted through a pipe of 
electrically conducting material extending into zones 
where temperature or humidity is extremely high or 
where conditions are not favorable to the operation of 
insulated cables or other electrical equipment. 

Standing waves are probably the most troublesome 
phenomenon in the application of microwaves and 
also represent one of the most promising possibilities. 
A standing wave occurs whenever a wave is reflected 
directly back toward its source. Standing waves are 
common in sound as well as easily observable in water. 
When a water wave strikes a wall and is reflected the 
waves appear to stand still, rising and falling in one 
spot rather than traveling in one direction. Standing 
waves are most pronounced close to the’ reflecting sur- 
face, but may be detected many wavelengths away. 
These waves occur as a result of reflections and their 
effect becomes a factor when operating microwave 
equipment inside metal enclosures. In such a case, 
multiple reflections cause various areas within the 
enclosure to have a zero field and these “dead spots” 
will shift about if either the position of the transmitter 
or the configuration of the enclosure is changed. On the 
other hand, this phenomenon of standing waves is also 
a useful tool. It may, for instance, be used for detecting 
change of position of an object even if it is inside an 
enclosure opaque to microwaves. 

To demonstrate standing waves and experimentally 
study their characteristics an intensity meter is used. It 
consists of a dipole and crystal detector exactly like 
that employed in the receiver. A small sensitive d-c 
meter, directly connected to the detector, indicates 
intensity of the waves received. The intensity meter 
is small and light enough to be held in one hand, as 
illustrated in Fig. 7, and will indicate field intensities 
up to 10 ft or more from the transmitter. As demon- 
strated in Fig. 8, when a sheet of metal is placed a few 
feet directly in front of a transmitter and an intensity 
meter is moved backward or forward in a line between 
the sheet metal reflector and transmitter, the readings 
vary from a minimum to a maximum every ‘quarter 
wavelength (about 114 in.). Amplitudes of transmitted 
and reflected waves are additive, giving a maximum 


Fig. 9—Microwaves pass readily through wood and brick 
but are reflected by any conducting material such as 
copper wire. Transmitter is at left; receiver at right. 
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Fig. 10—Microwave power can be generated remotely 
and piped through coaxial cable, circular or rectangular 
waveguides to the point where needed for control. 


at the points where the waves are of the same phase, 
and a minimum when amplitudes are in opposition. 

Another characteristic of possible industrial useful- 
ness, is that of the Doppler effect. If microwaves are 
reflected from a moving flat surface back into the para- 
bola of the oscillator, the frequency of reflected waves 
returning to transmitter will be increased when the 
reflecting surface approaches transmitter or decreased 
when it recedes from it. It is easy to detect this differ- 
ence in frequency electrically even though it amounts 
to only a few cycles per second. This differential fre- 
quency appears in the plate current of the oscillator 
tube, and it is only necessary to amplify this low fre- 
quency. Thus, relatively simple apparatus may be used 
to detect movement of any nearby object in the micro- 
wave beam. Sensitivity depends upon size and nature 
of the object ; it will detect the wiggle of a single finger 
at a distance of a few inches, motion of a hand at sev- 
eral feet, a person walking at several yards or more 
and the speed of an automobile at a greater distance. 
This effect was the basis of the proximity fuse al- 
though frequencies did not have to be in the micro- 
wave region since the relative velocity of target and 
projectile was much higher. 


Possible Applications 


Actual installations of industrial control microwave 
equipment at the present time are few. While micro- 
wave control equipment is new, the most likely indus- 
trial uses are for problems similar to those solved by 
the use of photoelectric relays but where the application 
requires some characteristic that light does not have. 
Examples are counting, sorting and detecting passing 
objects where the transmitting and receiving elements 
of the microwave relay must be outside of the spaces 
through which the objects pass; where there are parti- 
tions, barriers or enclosures made of wood, brick, wall- 
board or other materials opaque to light; where dense 
smoke, dust or spray cannot be penetrated satisfactorily 
with light or where lenses or windows become covered 
with dust or droplets and a photoelectric system may be 
unreliable. 

In such an arrangement as shown in Fig. 9 with 
transmitter and receiver located on opposite sides of 
wooden or brick panels, a microwave setup will detect 
an electrically conducting object passing between panels 
of wood or brick, or count cartons or packages that 

(Continued on page 168) 


89 





TODAY'S 
PIRODYUGY 
A sstetion of reatins wow proin, DESIONE 


Simplified Hydraulic Press Design 


First of a new series, this 650-ton single-action press 
features lower cost, reduced maintenance, quieter 
operation and faster production. A simplified hy- 
draulic circuit and dual-flow pumping system made 
possible a major reduction in the amount of piping 
and valves. Frame, cylinder and slide are unit con- 
struction with a prestressed tie-rod frame. Note the 
complete absence of interconnecting piping; foot 
valve directly connected to cylinder. Pump design 
permits reversing of oil flow, providing a controlled 
gravity descent and smooth release of pressure. Front 
uprights are straight to facilitate truck loading. De- 
sign conforms to recently established JIC standards. 
E. W. Bliss Company, Toledo 


Super-Brilliant Source 
for Ultraviolet Light 
Light intensities of 90,000 candles per sq cm 
are reached with this new mercury-arc lamp. 
Light output is 65 lumens per watt; arc is 11% 
in. long and 0.040 in. diam. and cooled by tap: 
water. Peak intensity is reached at 4358 Ang- 
stroms; for interferometers, optical systems, 
high speed photography and chemical work re- 
quiring ultraviolet light. Power supply in cabi- 
net; lampholder shown with lamp extracted. 
Huggins Laboratories, Menlo Park, Cal. 
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Hotplate with 
Thermostat 


Temperature of the 

6-in. square cast-alum- 

inum surface plate is 

held to 5 deg at 100 F 

and 2 deg from 200 to 

700 F. Sensitive con- 

trol at lower tempera- 

tures adapts hot plate to critical uses. Weighing only 

4% lb, unit supports many times its own weight. 

Resistance heaters are nickel chromium, insulated 

on bottom side; platen mounted at four small points. 
Thermo Electric Manufacturing Co., Dubuque, lowa 
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X-Ray Film Drying Machine 


Designed for work bench level or used in stacks 
of two as shown, unit will dry 150 films per day 
with air at 86 per cent humidity. To get maxi- 
mum absorption of moisture, air is recirculated 
through resistance heaters and film compart- 
ment. Film carriage assembly is stainless steel 
and can be drawn out through doors both at 
back and front, permitting in-the-wall installa- 
tion between developing room and _ outside. 
Notches hold hangers vertical so films do not 
touch. Drip tray is molded plastics; enclosure is 
finished in gray enamel and stainless steel trim. 
General Electric X-Ray Corp., Milwaukee, Wis. 
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Low Cost Electric Range 
With More Cooking Capacity 


New range designed for the low cost field 
is only 30 in. wide for use in small 
kitchens, but has one of the largest ovens 
yet designed for a mass-produced range, 
plus four standard-size five-speed surface 
cooking units. One-piece oven extends 
completely across range, has shelf-type 
door and waist-high broiler recessed in 
top. Sliding shelves in range have auto- 
matic stops and five positions. Porcelain 
finish, inside and out with chromium 
trim; one-piece cooking top and back 
splasher. Full-width utensil drawer be- 
low range has nylon rollers. Cooking 
units swing up and porcelain drip trays 
are removable for easy cleaning. Oven 
clock control combines in one unit the 
controls for oven cooking, lamp and 
kitchen clock. Styled by Raymond Loewy. 
Frigidaire Div., Dayton 
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Lightweight Drill for Body Builders 


Designed for continuous use in building truck and 
trailer bodies, drill is less than 9 in. long and 
weighs only 4 lb. Capacity is 14 in. in metal and 
1% in. in wood; no-load speed is 1300 rpm. Chuck 
spindle is directly in line with armature shaft for 





Magnetie Recorder for 16-mm Film 


For location sound recording in moving picture production accuracy in drilling. Red handle clamped by a 
this synchronous motor driven, high fidelity unit records on quarter turn is adjustable around slot in tool for 
16-mm oxide-coated magnetic film. Frequency response is most comfortable position. Body is die-cast alum- 
within 1 db from 50 to 10,000 cps. Special playback head inum; drill pressure is carried by a ball thrust bear- | 
monitors signal. Movie-Mite Corporation, Kansas City, Mo. ing on spindle. Cummins Portable Tools Div., Chicago 





Centrols on Heavy Duty Lathe Designed for Operator Convenience 


Pushbuttons for motors are recessed at front of head, levers control 60 feed gear changes. Oil sump for 
spindle change gear levers face operator and tailstock head lubrication is in cabinet leg to minimize heat 
handwheel is offset toward operator. Separate motors __ rise in head. New type girthing increases rigidity of 
drive power rapid traverse, spindle and feeds. Four lathe bed. Springfield Machine Tool Co., Springfield, O. 
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Multipurpose Power Tool is Designed For the Home Workshop 
Complete power workshop is provided by this one shaping, mortising and jig saw. Takes only 18 x 60 


tool: lathe, circular saw, disk sander and horizontal or in. floor space. Headstock is mounted on four sealed 
vertical drill press. Standard attachments convert it ball bearings; spindle speeds from 425 to 6800 rpm 
to grinding, drum sanding, polishing, planing, router from 144 hp motor. _— Magna Engineering Corp., San Francisco 





D-C Power Supply 


Potentials from 10 volts to 
50 kv with a maximum 
current of 2 ma are sup- 
plied by this new power 
supply equipment. Driver 
unit is designed for table 
top or shelf mounting; rec- 
tifier may be installed on 
the floor, connected to 
driver with 6-ft cables. 
Meter on panel shows out- 
put voltage. Regulation is 
by amplified feedback to 


r-f oscillator in driver. 













RCA Victor Div., Radio Corporation of America, Camden, N. J. 


Redesigned Home Floor Machine 


Appearance design objectives incorporated in rede- 
signed model included: reduction in size and bulk, 
elimination of protrusions, slots and compound curves 
to aid in cleaning; servicing without inverting; reduc- 
tion in number of parts making up housing. Bottom 
casting mounts motor, gear box and brushes; top cast- 
ing serves only as a housing. Smooth louver near base 
for motor cooling-air intake is easily cleaned. Appear- 


ance design by Gordon Florian. 
General Floorcraft, Inc., New York 
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Fig. 1—Rolling mill runout table motors are ex- 
posed to both radiated and convected heat. 


EAT plays a vital role in making, treating, and 
H processing the end product of many industries. 

Electric motors are closely associated with 
equipment for controlling, conveying or handling heat, 
because heat in the form of vapor or hot water must 
be pumped and heat in the form of hot gases must be 
circulated. Then too, there are many motor driven ma- 
chines that process or convey heated parts, such as 
conveyors handling hot billets, bar stock or forgings. 
In these applications both motors and machines are 
exposed to heat through radiation and convection. In 
other applications, such as on mining machinery, ex- 
treme load conditions or lack of space will demand a 
motor that will take extra punishment in terms of heat 
and still give years of satisfactory service. 

Application of “hot-spot” motors in areas of high 
heat thus can be placed into two general categories : 

1. Where shielding the motor or reducing heat trans- 
fer from outside heat sources to the motor pro- 
vides the answer to the problem. 

. Where increased motor ratings are used necessitat- 
ing internal heat dissipation, or use of high- 
temperature insulating materials. 

The successful application of electric motors in “hot 
spot” locations has been a matter of gradual develop- 
ment, as is usually the case. Extraneous heat sources 
did not pose much of a problem to electric motor de- 
signers ten or fifteen years ago. Whenever such an 
application came along, the solution was to place the 
motor a sufficient distance from the heat, or to shield 
the motor from the heat source. In many cases insulated 
couplings and gasketing were used to lower the rate of 
heat transfer to the motor. Belt-driven arrangements 
were also used to separate the motor from the hot-spot 
location. In some applications, on the other hand, lack 
of space made it mandatory to mount the motor next 
to the heat source. Fig. 1 shows a series of runout 


94 


“WOT SPOF 
MOTORS 


Cc. R. SUTHERLAND 


Manager, Small Motor Engineering 
Reliance Electric & Engineering Company 


table motors whose basic floating motor design makes 
it necessary that they be mounted directly on the roll 
shaft. These motors are exposed to the radiated heat 
from the steel billets. 

There are also a number of successful applications 
of hot-spot motors where the internal heat generated 
by the motor is of fundamental concern. The solution 
of the problem is divided between the successful opera- 
tion of motors at elevated internal temperatures for 
reasonable lengths of time and the matter of dissipating 
some of the generated heat. Fig. 2 shows a motor de- 
signed for extremely heavy duty service on mining 
machines. Limited mounting space and increased rat- 
ing requirements predicated the internal operating 
temperatures to a rise of about 75 C over ambient 


ou 
Fig. 2—This motor is an integral part of a mining ma- 


chine. Severe duty and increased rating necessitate a 
husky design. Ribbed sections used to dissipate heat. 
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Cooling by either water or air, 
shielding from radiant heat, use of 
low heat-transmitting shaft mate- 
rial, proper bearing design and 
ehoice of lubricant are some of the 
means used to assure dependable 
operation of motors for high-tem- 


perature machinery drives. 


temperatures. Insulation factors therefore predominate. 

In designing hot-spot motors the following points 
need consideration; there may be others: 

1. Cooling the motor 

2. Reducing heat transfer to motor 

3. Shaft, bearing selection, and lubrication 

4. Improved electrical insulation 

Air and water are common coolants for electric 
motors. The earliest motors applied directly on hot- 
spot locations utilized the principle of forced air ventila- 
tion. This proved satisfactory in many cases but the 
extra cost of supplying the air was involved. The chief 
disadvantages, besides the added cost, were the prob- 
lems of piping the air to the motors, and blower and 
filter maintenance if atmospheric contamination was 





Fig. 3—Large motor for paper machine drive has forced 
air cooling through duct to one of motor brackets. 
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present. Fig. 3 shows a force-ventilated motor with an 
opening provided for the air duct. 

Where extraneous heat sources are somewhat mod- 
erate, a standard fan-cooled motor has been used suc- 
cessfully. In some such cases an air duct is provided 
by which the motor induces air from a cool source. For 
one example, a series of standard fan-cooled motors 
were flange mounted, shaft up, on the ceiling of a long 
concrete pit. Temperature checks indicated the tempera- 
ture at the motor air inlet to be 98 F; 90 F at 1 ft 
below the motor, and 78 F at 4% ft below the motor 
air inlet. Long air ducts were designed and mounted to 
the motors, and this expedient permitted successful 
operation. Many times, however, a source of cool air 
is not available, and if the application requires it, a 
water-to-air heat exchanger is used. 

Another more obvious means of cooling electric 
motors is by water circulation. Fig. 4 shows such a 
motor. There are advantages as well as disadvantages 
of cooling electric motors with water. The chief ad- 
vantage is the much higher value for the coefficient of 
heat transfer for water than for air. A disadvantage is 
that a good, clean and easily available supply of water 
is necessary, which obviates its use on larger installa- 
tions. Second, the inherent cost of designing water- 
cooled electric machinery is higher than normal because 
of the precautions necessary to make the water circuit 
leak-proof and at the same time produce an efficient 
heat transfer core. 

Still another method of cooling sometimes used is 
water splash cooling. This is a somewhat crude, but 
effective method of carrying away the heat from the 
motor, or in protecting it from radiated heat, as in the 
case of a hot-bar saw motor such as used in steel mills. 

Through long experience in the application of hot- 
spot motors, the present tendency is to create electric 
motor design using air as a cooling medium, with im- 
proved mechanical and electrical features that will per- 
mit running the motor at elevated temperatures, or 
exposing it to heat sources. The one good reason is 
that air is not a potential danger to the windings of the 
motor. Fig. 5 shows a type of motor used for the drive 
of a large punch press or forging machine where the 





Fig. 4—Because this motor is mounted very close to a 
high heat source are-welded steel water jacket is provided 
for the motor stator. Welded mounting bracket is also 
water cooled to reduce bearing and shaft temperatures. 
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Fig. 5—A force-ventilated motor used on large forming 
or forging presses. Air filters have been removed in 
order to reveal the arrangement of the blower motors. 


severe duty cycle often dictates the need for extra cool- 
ing. Moreover, in forge shop installations where the 
ambient temperature is moderately high in addition to 
the severe service, an abundant source of cooling air is 
of extreme help in reducing temperatures within the 
motor. The two blower motors within the enclosure 
induce the external air through glass-fiber filters and 
force it through the motor. 

An obvious approach to the problem of keeping the 
motor cool is to protect it from outside heat sources. 
Placing a shield or cover between the heat source and the 
motor is most effective and economical since a standard 
motor may often be used. While this may appear to be 
the answer to many such problems, it cannot be applied 
in all cases, particularly where the motor flange or shaft 
is in direct contact with or exposed to the heat source. 
In such cases it is common practice to place an insulat- 
ing material between the motor mounting and the 
mounting surface. This can also be done on the shaft 
by means of a special coupling. Both of these means 
of insulation are shown in Fig. 6. Asbestos board is a 
commonly used material where the supporting loads are 
low, but in the case of an insulating coupling a harder 
material with lower heat transfer rates is desirable. 
Glass-base plastics laminates have been employed for 
such use. 

Another, but unusual means for reducing heat travel 
along the shaft and into the motor is by water cooling 
the shaft or by using circular metal disks on the shaft 
to dissipate some of the heat into the atmosphere as 
shown in Fig. 7; other schemes, Fig. 8, also may be 
employed. 

Experience has shown that motors operating in hot- 
spot applications receive ‘the greatest amount of heat 
along the shaft. Therefore, there are associated prob- 
lems relating to the selection of shaft material, bearings 
and lubricants. Shaft materials are very important when 
the motor shaft is subject to direct contact with hot 
gases or liquids. A good grade of rolled heat-resisting 
steel, such as AISI 309, in addition to considerably 
minimizing the rate of heat flow, has good resistance 


96 


Thermal Conductivities of Some Metals 


Metal Temp. Deg F ke 


Aluminum 32 117 
ss 212 119 
Copper (pure) 32 226 
es 212 222 
Iron, wrought 64 
*~ out 32 
7 r 212 
Steel, milled 32 
= ‘s 212 
Magnesium 32 
e 212 
Brass 90-10 212 
“60-40 32 
“60-40 212 
Bronze 
Monel metal 
Stainless steel (AISI 309) 
Nickel alloy 
62 Ni; 12 Cr; 26 Fe 


k=Btu/hr/sq ft/deg F/ft 


to corrosion and a high tensile strength at elevated 
temperatures. At times it may be necessary to use 
monel or some other material. Since the heat transfer 
rate of monel is higher than that of heat-resisting steel, 
some other scheme must be employed to reduce the 
heat flow, such as an insulated coupling shown in Fig. 6. 
Values of thermal conductivities for a number of metals 
are shown in the accompanying table. 

Related to the shaft material problem is that of shaft 
expansion. Provision must be made to allow for the 
expansion or float of the shaft throughout its operating 
range. 

Because all of the heat may not be dissipated before 
it reaches the motor it may be necessary to provide an 
adequate bearing design that will operate satisfactorily 
at the elevated temperatures. The type of bearing and 
the amount of required internal clearance must be 
studied. Loads and speeds will, to a great degree, in- 
dicate the type of bearing required. But, because it is 
very likely that the inner air will be hotter than the 
outer race, a review of the probable bearing temperature 
is necessary to determine how much internal clearance 
is required. Cooling the bearing by air or water may 
increase the temperature differential. 

It must be kept in mind, too, that the bearing is 
limited as to its safe maximum operating temperature. 
If the temperature is much over 350 F the temper 
will begin to draw from alloy steel and the parts will 
lose their initial hardness. Many bearing authorities 
recognize another phenomenon occurring in bearings 
at elevated temperatures—loss of dimensional stability. 
This is overcome by specifying “stabilized” bearings 
for use in higher-than-normal temperatures. 

Selection of a proper lubricant is also necessary to 
secure good bearing life. Whether grease or oil is to be 
used will depend on the type of bearing, degree of heat 
within the bearing housing, and also on operating speed. 
Today a number of high-temperature greases are avail- 
able* in ranges above the draw temperatures of the 


* See ae and Lubricants for High-Temperature Motor Opera- 


tion”, by Alex Javitz, ELECTRICAL MANUFACTURING, June 1949, p. 110. 
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INSULATING 
MATERIAL 


LOW _HEAT CONDUCTING 
GASKET SUCH AS GLASS 


LAMINATED OR ASBESTOS 


BASE MATERIALS. 


Fig. 6 (Left)—Method of insulating a motor against heat flow from the high heat source. 
pressed on shaft act as radiators to reduce heat flow 


bearings themselves. There are a number of good pe- 
troleum greases available that will add years of life 
to the bearing even at temperatures approaching 350 F. 
Of course, it would be much better to reduce the tem- 
perature to a lower level and thereby reduce the fre- 
quency with which the bearing needs to be lubricated 
because of the higher temperature. Recently silicone 
greases have been developed for high-temperature use. 
With greater field experience, wider use and attendant 
lower cost, the silicone greases may well develop into 
universal high-temperature lubricants. 

Oil lubrication has been one of the most common 
means of reducing bearing temperatures. The latitude 
of good oils available and the facility with which they 
can dissipate heat makes them very desirable as cooling 
and lubricating agents. Their use is limited mainly by 
initial design cost required to incorporate oil lubrication. 

When the rating of the motor is such that the normal 
rise of 40 to 50 C is exceeded, it is economical to con- 
sider operating with a higher temperature rise. This 
may be necessary whether outside cooling is used or 
not. When a motor is designed for water cooling, it is 
frequently desirable to use a 75 C temperature rise 
within the motor in order to reduce water consumption. 


Fig. 7—Circular disks 


into the motor, as does the thermal insulation. 


Higher operating temperatures require NEMA Class B 
insulation for the motor, and special design studies are 
necessary when 75 C or higher rises are contemplated. 
Because the coils, wires in the armature or stator slots, 
lead wires and other electrical parts will be heat soaked 
at elevated operating temperatures and will frequently 
approach conditions of being baked out, it is necessary 
then to use insulation of a better quality and type. 
Proper assembling of the electrical components to the 
stator, frame or rotor, becomes highly important to 
produce a motor that will give years of operation at the 
higher temperatures. 


Review of Machinery Applications 


The problems of satisfactory motor operation with 
high ambient temperatures as found within each ma- 
chinery group vary in nature and degree. The machin- 
ery groups related to the food industry, textile, mining, 
machine tool, steel and many others present special 
problems of heat sources which affect the satisfactory 
operation of motors. In addition, it is not unusual to 
find other design considerations superimposed on the 
heat problems. 

The problem of heat sources creating high ambients 


Air _ 


v | 


Fig. 8—Layout of a 
flange-mounted mo- 
tor developed for 
driving a propeller- 
type fan used in a 
drying oven. Fan on 
shaft extension next 
to bearing draws in 
cool air through 
the baffle tube sur- 
rounding shaft. 


when NEMA 'D' flange 
for 365 frame size 1s used 


MARCH 1950 


4 mounting lugs added -- =) JI 


Ar 
exhaust 





or heat sinks are related to the function of a machine 
or a process. In the food machinery group, for instance, 
hot steam, hot water, hot air or gases are frequently 
encountered. Here, the problem of heat and motor en- 
closure becomes very important, particularly where 
dripping liquids are present. As an example, in a 
machine for cleaning bottles, steam-heated water is 
used. Because of space limitations, the shaft of the 
drive motor is extended into the machine and is sub- 
ject to heat and falling liquids. Because of falling 1li- 
quids and other code restrictions, a fully enclosed motor 
is required. The operating ambient is well over 40 C, 
and the heat transfer along the shaft and back end 
bracket increases the internal temperature. 

For this application, the motor was designed with 
these features: First, the shaft material was speci- 
fied as a heat-resisting alloy. The material, an AISI 
309 stainless steel high in nickel, had a heat transfer 
rate of only one-quarter as much as a similar shaft 
made from an AISI 1045 carbon steel. Second, the 
motor was wound with NEMA Class B insulation, 
thus permitting a total temperature rise of 75 C over 
a 40 C room temperature. The operating ambient was 
about 46 C, with the internal motor temperature at 
about 102 C under high heat and full load. With these 
changes in shaft material and insulation, this motor is 
giving good service with only an occasional check up. 

In mining machinery applications severe limitation 
in space does not permit much latitude with motor 
temperatures. The trend has always been to get as 
much power packed within the confines of a machine 
as the electrical and mechanical design conditions will 


Fig. 9—A 15-hp flange-mounted, shaft-up motor with 
oil lubricated bearings. Motor is sealed to prevent the 
leakage of atmospheric air through the motor and 
contamination of the gases in the circulating chamber. 
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permit. Closely associated with the problem of space is 
that of lack of suitable means for ventilating the motors 
and other electrical equipment. As a matter of usual 
practice, the largest motor is designed to fit the given 
space allotted, and then the greatest amount of active 
material in terms of electrical steel laminations and 
copper are put into the motor. 

Because of the explosive atmospheres in which mine 
motors operate they must meet Bureau of Mines speci- 
fications. An enclosure to withstand the explosion of 
gases within the motor without emitting a flame into 
the atmosphere is one of the requirements. It is ap- 
parent, therefore, that the problems of enclosure, high 
operating temperatures, and space limitations must be 
fitted together tighter than a jig-saw puzzle. 

Mine motors, even though they operate with a high 
temperature rise, are not as a rule externally cooled in 
order to reduce internal temperatures. Air and water 
cooling may be used, but both offer certain disadvan- 
tages. Water cooling requires a ready supply of cool 
water, and this is not practical on traction equipment. 
Air is not considered a good cooling medium in mines 
because of the coal dust circulation and agitation. The 
answer most frequently had been to design motors with 
good high-temperature insulation. Besides this, the 
question of developing proper assembly techniques in 
making armatures and field coils becomes highly im- 
portant. At high temperature operating loads, the field 
coils and armatures have a tendency to bake out, and 
precautions must be taken to keep coils in place so they 
will not be grounded or shorted. 

In the textile industry, the problems of process heat 
sources as they affect electric motors are not too severe. 
However, heat does become a problem in certain proc- 
esses involving drying and dyeing operations. Drying 
is very common at temperatures in excess of 200 C, 
and may be continuous or “batch” type. To rapidly 
circulate the heated air, centrifugal or propeller fans 
are used. Motors used for such fans are usually flange- 
mounted with an extended shaft for the fan impeller. 


Dryer Motors Require Cooled Bearings 


The problem related to the design of such drying 
equipment is centered on the possible and rapid break- 
down of the bearing lubricant near the hot side of the 
motor. Impeller speeds are usually high and the fans 
often operate continuously; bearing and grease tem- 
peratures become very acute. Fig. 8 shows a motor 
mount designed to overcome the heat problem. An 
examination of the design shows how the cool external 
air is circulated around the bearing on the shaft output 
side. 

Metal-working and handling machinery used in the 
making, forming and fabricating of steel has offered 
the greatest challenge to the use of electric motors for 
hot-spot applications. The entire steel industry has of- 
fered excellent opportunities to see where and how well 
motors would operate under high loads and in the pres- 
ence of huge heat sources. The problem of making 
motors run satisfactorily in the presence of radiated 
heat from hot billets, rods, tubes and bars is a common 
everyday practice. Hot saw motors, runout table mo- 
tors, coiler motors and many other machinery applica- 
tions all see service where extraneous heat sources are 

(Continued on page 172) 
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Problem is to grow large cleavable crystals 
with electrical and other properties compar- 
able to those of natural mica; and to do so 
on a large-scale commercial basis. Here is a 
comprehensive report on the status of the 
coordinated research project now being car- 
ried on by the Armed Services, the National 
Bureau of Standards, the Bureau of Mines 


and other agencies. 


of mica for electrical purposes have changed little 

in recent years (1)* but the limitations of our 
domestic supplies was brought into sharp focus during 
the war when we found that we had to depend on 
overseas sources for 85 to 90 per cent of our needs. 
(2) Nor has the demand declined appreciably since 
then. During the four years 1942-1945 the average 
annual consumption was 7,941,092 lb, and in 1946 it 
was still 7,815,989 Ib. (3) The fact that the United 
States, by far the largest consumer of sheet mica in the 
world, can produce only a small fraction of its require- 
ments makes the supply position of mica an important 
factor in our peacetime as well as wartime economy. 
India and Brazil are the leading mica-producing areas 
for high-quality mica “books” and splittings, and the 
supplies are dependent on the uncertainties of ocean 
transit, vagaries of native labor, and the fluctuations 
in annual output. 

Actually the United States has not been alone with 
the problem of mica availability in the face of a large 
demand for important engineering applications. Great 
Britain, Germany, the nations of Western Europe, and 
Japan also found themselves in the same position during 
the past years. Thus it might be said that the stage 
has been set for international synthetic mica research 
and development for a long time. By synthetic mica is 
meant the equivalent or almost equivalent mica min- 
erals which can be made in the laboratory, or plant, by 
controlled chemical and physical processes. Mica sub- 
stitutes, organic plastics, glasses, mica-containing lami- 
nates, and other like materials will not be considered. 


yr twee affecting the selection and application 


“Italic numerals in parentheses apply to references at end of article. 
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Earliest claimed synthesis of mica (muscovite type) 
was made in 1888 by a German mineralogist, C. 
Doelter. First commercial research on this problem 
was apparently started in Germany during World War 
I for we find a German Patent (No. 367,537) issued in 
1919 to the Siemens and Schukert concern. Subsequent 
to the Siemens patent mentioned above, several other 
German patents on mica synthesis were issued during 
the 1920’s and 1930’s. (4) The first United States 
Patent (No. 2,185,280) dealing with the preparation 
of a mica-like material was issued to the Westing- 
house Electric Corp. in 1936. This patent claims a 
method for the production of inorganic insulating ma- 
terials by the fusion of certain oxides, silicates, and 
fluorides. While this patent states that large-surfaced 
crystals may be obtained, no mention is made of the 
mineralogical identity of the material produced. 

Other references in scientific literature cover at- 
tempts at mica synthesis. Work has been done in 
various countries. But the results described were gen- 
erally on a laboratory scale. We can infer from the 
military intelligence reports (5) that an active program 
of mica synthesis on a pilot-plant scale was begun about 
1937 by the Siemens-Halski concern, Siemenstadt, 
Berlin. The Siemens work (reference 5f) under the 
direction of Drs. Reichmann and Middel concentrated 
on the large-scale crystallization of fluorine-phlogopite. 
In experiments covering seven years’ duration Middel 
worked up to melts of 100-kg size, from a few of 
which he was able to obtain large sheets of fluorine- 
phlogopite mica, some measuring 30x 20 cm. Samples 
of this material were obtained and examined by vari- 
ous American intelligence investigators and they found 
the mica sheets to be contaminated with small quantities 
of optically isotropic glass (which in effect verifies the 
claimed method of production). Middel also stated 
that the synthetic fluorine-phlogopite mica was elec- 
trically equal to muscovite, which fact has been verified 
by subsequent tests. 

Collateral work on synthesis of various micas was 
begun in 1941 at the Kaiser Wilhelm Institut fiir 
Silikat-Forschung, Berlin-Dahlem, and continued until 
late in 1944. This research was entirely on laboratory 
scale and a wide variety of mica-forming composi- 
tions were investigated by Eitel and Dietzel. While 
their work represents an important contribution to the 
crystallochemistry of the micas, its technological sig- 
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nificance was that it showed the superiority of the 
synthetic fluorine-phlogopite with respect to electrical, 
mechanical, and crystallization properties. 

A very important result had been gradually achieved 
by this early work on mica synthesis, namely, that if 
fluorine ions were substituted for hydroxyl ions a mineral 
stable at its melting point is produced, and melting 
and solidification of the synthetic mineral becomes 
essentially a reversible process. This fact permits us to 
consider the possible synthesis of micas from a prac- 
tical, industrial point of view. Without exception, the 
condition of stability at the melting point does not 
obtain in the natural micas. On heating, the natural 
micas lose water, decompose, and produce as end 
products glasses and other minerals not structurally 
related to the micas. (6) Thus fluorine substitution 
(for hydroxyl) overcomes immediately the major 
fundamental difficulties to the industrial synthesis of 
mica minerals. Although natural micas can be syn- 
thesized by hydrothermal means, (7) the conditions 
of formation of the mica and rates of growth of the 
crystals are not attractive as the bases of production 
methods. 

When this background of fundamental knowledge 
and technical experience became generally known in 
this country through the FIAT reports, the Corning 
Glass Works and the Owens-Corning Fibreglas Corp. 
undertook in 1946, on their own initiative, an investi- 
gation of the crystallization of synthetic fluorine- 
phlogopite mica to determine the technical feasibility of 
producing such mica commercially. During the fol- 
lowing year and a half, the physical-chemical factors 
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Left, synthetic mica flakes obtained 
from a crystalline mass of fluorine- 
phlogopite mica at the National Bu- 
reau of Standards. Largest crystals 
grown so far at NBS are 4 sq in. in 
surface area. Dielectric constant of 
several clear flakes about % in. 
square by \%> in. thick is about 6.3 
(natural mica averages 7.2). Right, 
flakes of synthetic mica are being 
examined under a binocular micro- 
scope to locate structural defects. 


involved in the process of growing large, cleavable mica 
crystals of good quality were the subject of detailed 
study. The program included fundamental studies of 
the crystallochemical laws applicable to mica, coupled 
with attempts to synthesize many possible mica mole- 
cules. Two types of crystallizing furnaces were de- 
signed and constructed. A total of 37 controlled crys- 
tallizing experiments were conducted on melts of 100 
to 200 gm in platinum crucibles under a wide range of 
conditions. Mica crystals up to 2 in. diam were 
obtained from a number of melts. The effects of melt 
composition, thermal gradients, cooling rates, and 
numerous other factors were investigated in relation 
to the size and quality of the crystals produced. The 
interpretation of the results was aided greatly by phase- 
equilibrium studies and microscopic and X-ray exami- 
nation of the crystalline products. Some of the phys- 
ical properties of fluor-phlogopite were determined. 
Research on mica synthesis was also carried out by 
other private laboratories at this time, but none so 
extensive as that of the Corning Glass Works has 
come to the attention of the writer. 

Concurrently, because of difficulty experienced in 
obtaining adequate quantities of high-grade mica during 
the war, the Department of the Navy, through the 
3ureau of Ships and the Office of Naval Research, and 
the Department of the Army, through the Signal Corps, 
set up a Synthetic Mica Program to explore the possi- 
bilities of establishing a domestic supply of electrical 
grade mica by fluorine-phlogopite synthesis. Essential 
features of this program are as follows: 

Thorough investigation of the synthesis of fluorine- 
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phlogopite mica on a pilot-plant scale is being carried 
out at the Electrotechnical Laboratory, U. S. Bureau 
of Mines, Norris, Tenn. This work is being done 
under contract between the Bureau of Mines and the 
Office of Naval Research. Work on the preparation of 
synthetic fluorine-phlogopite mica utilizing different 
techniques from those at the Electrotechnical Labora- 
tory has been in progress at the Colorado School of 
Mines since June 1946 under Signal Corps contract. 

Preparation and characterization of fluorine-phlogo- 
pite mica on a laboratory scale is in progress at the 
National Bureau of Standards under a broad program 
of investigation of the isomorphous substitution of 
fluorine for hydroxyl in minerals. This broad program 
has been supported by the Office of Naval Research 
since late in 1947. 

The overall program of synthetic mica research at 
the Electrotechnical Laboratory involves eight distinct 
phases : 


1. Phase Equilibrium Studies of Mica-Containing 
Melts. To grow large crystals of mica from a melt 
under reproducible conditions, it is necessary to know 
what melt composition is most favorable for this pur- 
pose and what is its crystallization temperature range. 
Such information may be obtained by conducting crys- 
tallization tests on a large number of melts of slightly 
different compositions, using a cooling or heating curve 
technique to determine the crystallization temperature 
range. Another method is to determine accurately the 
phase-equilibrium relationships in mica systems by the 
well-established soak-quench techniques. By coupling 
this method of treatment of a sample with microscopic 
determination of the phases which develop at any 
given temperature, one gains a real understanding of the 
chemistry of crystallization, thus enabling one to select 
with a minimum of time and expense the most prom- 
ising compositions for further large scale crystalliza- 
tion experiments. 

With this in mind, it was decided at the beginning 
of the program at Norris to continue the phase-equilib- 
rium investigations of mica systems started at the 
Corning Glass Works ; and phase-equilibrium studies of 
fluorine phlogopite at temperatures in the neighborhood 
of its melting point, about 1380 C, have been made. 
These investigations have been complicated by the fact 
that the melt exhibits a considerable fluorine pressure 
at the temperatures being investigated. 


2. Studies of Raw Materials and Raw Materials 
Processing. Another of the major problems to be solved 
in this investigation is that of accurately controlling the 
mica batch composition. Phase-equilibrium studies 
have clearly shown that the crystallization temperature 
range for mica begins on cooling of fluoride ion in the 
melt. Likewise, the fluidity of the melt and the mobility 
of its ions are dependent to a critical degree on the 
amount of dissolved fluoride. Since the growth of large 
crystals depends on the existence of a minimum number 
of mica nuclei at the beginning of crystallization, it 
follows that the crystallization temperature and fluidity 
of the melt must be accurately controlled if the cor- 
rect degree of under cooling to achieve this goal is to be 
realized. It is evident, therefore, that adequate care 
must be taken in the selection, weighing, mixing, and 
melting of possible commercial batch materials because 


MARCH 1950 


they vary widely with respect to hygroscopicity, chem- 
ical purity, reactivity, and volatility at fusion tempera- 
tures. For these reasons good technical grades of 
many possible batch materials have been obtained for 
this work and their purity checked by chemical, micro- 
scopic and X-ray analyses. Portable batch storage 
bins of sheet aluminum have been built to hold one ton 
each of six principal batch materials and to protect 
them from moisture absorption and iron contamination. 

To determine which type of batch formula is most 
suitable for producing a mica melt of controlled com- 
position, an extensive investigation of reactions in the 
solid state has been carried out. The stability and re- 
activity of the various possible fluoride batch materials, 
such as potassium silico-fluoride (K2SiF,), potassium 
cryolite (K;AIF,), and magnesium fluoride (MgF¢) 
are being determined under varying conditions of phase 
composition, temperature, atmosphere, moisture con- 
tent, condition of the system (open or closed), and 
other variables. Although the study is still far from 
completed, the work definitely shows that fluoride losses 
are minimized only in closed systems and equilibrium 
conditions are approached only at temperatures above 
approximately 1200 C. The batch components react to 
form mica, and, if excess fluoride ion is present in the 
system, magnesium fluoride. In an open system 


equilibrium is not attained until most, if not all, of the 
fluoride ion is volatilized from the system, producing 
as the principal phases various silicate components.* 


3. Melting and Reaction Studies: Crucible Develop- 
ment. One of the most difficult technical problems to 
be solved in this investigation is the selection of re- 
fractory materials that will withstand the exceedingly 
corrosive mica melt and fluorine vapors. The batch 
must be melted in a refractory container that does not 
dissolve readily ; nor should it introduce elements into 
the melt which are deleterious to the properties of 
mica; nor should the container seed the melt to form 
a fine-grained mica aggregate. Since a workable solu- 
tion to this problem is necessary before large scale 
crystallization experiments can be undertaken, it was 
the first problem to be investigated in detail in the 
fall of 1947. 

Crucible corrosion tests in mica melts were carried 
out on many of the more unusual types of refractory 
materials, for example, chromium oxide, zircon, zir- 
conia, zirconyl phosphate, beryllia, spinel, thoria, boron 
carbide, titanium carbide, and silicon carbide. Of all 
the refractories investigated up to the present time only 
platinum, graphite, silicon carbide, zirconia, thoria, 
alumina, and high silica bodies are sufficiently resistant 
to the melt at 1450 C to consider using them as mica 
melt containers. And, as will be shown in another 
section, most of these have other serious disadvantages, 
including the fact that the majority of them could be 
used for only one melt. Silicon carbide appeared to be 
the most promising material for the job and a develop- 
ment program has resulted in dense refractory silicon 
carbide crucibles, adequate for containing a mica melt. 

In this effort approximately 100 silicon carbide cru- 
cibles representing about 30 different compositions have 
been prepared, fired, and tested in the Electrotechnical 


*“Tdealized” formulas for natural mica (aluminum silicate minerals) 
are usually given as KAle (AlSisO1w) (OH)2 for the muscovite type, and 
as KMg(AlsisOr0) (OH)e for the phlogopite. 
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Laboratory. They range in composition from 50 per 
cent to 96 per cent silicon carbide, the remainder con- 
sisting of various types of binders and fillers such as 
clay, clay and feldspar, clay and nepheline syenite, 
silicon, silicon and lampblack, and ferrosilicon. Most 
of these bodies are highly resistant to the corrosive 
action of the mica melt, but because of differences in 
porosity, the melt penetrates some of the crucibles much 
more readily than others. 

Certain of the early experiments with silicon carbide 
bodies indicated that it might be possible to achieve non- 
wetting at the refractory-melt interface, provided that 
the quantity of silicate binder was reduced to a mini- 
mum or eliminated altogether. Such a condition 
seemed worth striving for because it would permit the 
re-use of a crucible instead of cracking the pot after 
each run to release the mica aggregate. Thus far, 
efforts to achieve this end have not been successful. 


4. Crystallization Control Studies. One of the deci- 
sive factors upon which the success of a mica synthesis 
process hinges is that of crystallization control—that is, 
can the growth of the mica crystals be so controlled 
that the final product will yield a major portion of 
large oriented books of mica from which splittings of 
useful sizes of mica could be made. The ideal result 
would be, of course, the solidification of the melt to a 
single crystal. Thus far it has not been possible to 
achieve this result, although a considerable orienting 
effect can be obtained from the thermal gradient(s) 
existing at the time crystallization takes place. Inter- 
growths and twinning, however, have proven to be 
extensive, thus reducing considerably the yield of split- 
tings which may be obtained from a given melt. Fur- 
ther research is directed toward examining the various 


Refractory materials capable of withstanding the ex- 

tremely corrosive mica melt and fluorine vapors are 

critical elements in mica synthesis. Crucibles lined with 

platinum foil have given the best results. In this illustra- 

tion a platinum crucible is being made at the National 

Bureau of Standards for laboratory-scale crystallization 
of fluorine-phlogopite mica. 
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variables which affect the ordering of the growing 
crystals. Extensive studies have been carried out on 
the problem of nucleation of the mica melts, both by 
impurities and by self-nucleation. The effects of 
carrying the melt ‘at several hundred degrees above its 
melting point as a means of destroying crystal nuclei 
are being investigated. The degree of supercooling 


which the melt will tolerate before excessive nucleation 
is also being determined. Research on furnace geom- 
etry, furnace (batch) size and thermal gradients is now 
in progress. It is anticipated that melts of 400-Ib size 
will be made in the reasonably near future. 


5. Determination of Physical and Chemical Prop- 
erties of Synthetic Micas. Work under this heading at 
the Electrotechnical Laboratory has thus far been con- 
fined largely to the identification of the various mica 
isomorphs by X-ray diffraction methods. A testing 
program to determine electrical and general physical 
properties of the various synthetic micas has been 
organized among the interested Armed Services labora- 
tories, with the Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J., acting as the central coordi- 
nating laboratory. 


6. Special Mica Products and Processes. In investi- 
gating various methods of precompacting or presenting 
mica batch material, it was found that the reactants would 
combine essentially in the solid state to form a dense 
polycrystalline mica body. This reaction and method of 
preparation of an insulator body of essentially pure 
polycrystalline mica has been extended to several of 
fluorine-micas, in addition to fluorine-phlogopite, the 
mica on which the process was first worked out. The 
Electrotechnical Laboratory is currently investigating 
mica insulator bodies of this general type. Present indi- 
cations are favorable to the probability that “solid 
state” mica bodies will find commercial application in 
the field of ceramic insulators. 


Work at the National Bureau of Standards. The 
object of this investigation (including the work from 
January 1946 up to date) is to determine the basic 
conditions necessary for the production of synthetic 
fluorine-phlogopite and to determine the physical, chem- 
ical, optical and electrical constants of synthetic mica, 
in coordination with the other investigators in the 
mica program. An outline of the work performed to 
date is as follows: 

(a) The first experiments were patterned after the 
German investigations described in the FIAT reports, 
to evaluate their findings as a possible guide for future 
work. 

(b) Phase-equilibrium studies were made on a batch 
composition based on a German formula, which gave 
favorable results. This required making differential 
heating and cooling curves and quenching experiments 
to determine melting and crystallization characteristics. 

(c) Laboratory-scale furnaces were designed and 
constructed for use in melting and cooling batch com- 
positions under controlled conditions. 

(d) Preliminary studies were made on crucible com- 
positions and designs to find a suitable container that 
would not react with the corrosive melt or produce 
centers of crystallization. 

(e) A series of small melts were made to determine 
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the conditions necessary for producing large oriented 
crystals. Thermal gradients were imposed upon the 
melts with various rates of controlled cooling. Melts 
were seeded by introducing pieces of corundum and 
the results noted. 

(f) A few large melts have been completed in which 
the control conditions were based on data obtained from 
the previous small experimental melts. 

In summary the following results have been estab- 
lished to date at NBS: 

A fluorine-phlogopite mica having essentially the 
composition of K4yMgy2Si;;Aly4Og7F 11 can be readily 
synthesized in the laboratory. Optically the fluorine- 
phlogopite is negative in character. The beta index of 
refraction is 1.545. The physical characteristics of 
the synthetic mica are similar to those of natural 
phlogopite. In brief, these are: (1) crystals show per- 
fect basal cleavage ; (2) in thin sheets the mica is elastic 
and flexible; (3) the crystals have a vitreous luster; 
and (4) the mica is colorless and transparent in thin 
sheets. 

Data were obtained on the phase relations of mica 
batch compositions, using the methods of soak-quench 
techniques and differential thermal analysis. The melt- 
ing temperature of batch compositions containing either 
KeAIF; or KoSiFg was found to be about 1380 C. 
Crystallization occurred at about 1320 C. There was 
no thermal evidence to indicate that the batch com- 
position melted or crystallized incongruently. The 
major phase was a mica. Impurities, however, were 
abundant and these consisted of fosterite, norhergite, 
possibly sellaite and glass. It appears, however, that 
with close control on larger scale melts, impurities can 
be greatly reduced, if not eliminated entirely. 

Ceramic crucibles of alundum, high silica and mullite 
bodies were found to be unsatisfactory as the mica melts 
vigorously attacked them. Crucibles made from carbon 
or platinum gave good results, and they were used in 
the small and large experimental melts. Melts made in 
carbon crucibles usually were colored a greyish blue 
which was due to finely disseminated carbon particles. 


Platinum Crucibles for Large Melts 


A series of small melts were made in carbon crucibles 
to find the best cooling rate that would produce large 
oriented mica crystals. The largest crystals were ob- 
tained from melts cooled at the rate of 4 C a minute, 
with a temperature differential of 15 C, between the 
top and bottom of the crucible. These crystals grew 
from the bottom to the top of the melt, but they were 
not oriented in parallel planes. In melts using K,AIF; 
as the fluorinating agent, it was observed that the mica 
crystals were more transparent and appeared to con- 
tain less impurities than those melts using K2SiFs¢. 
Chips of corundum were placed at the crucible tips to 
aid in establishing a preferred orientation of the mica 
crystals at the beginning of crystallization. There was 
no conclusive evidence that a preferred orientation was 
established by these chips. 

Platinum crucibles were used in all the large mica 
melts. The melts were cooled by lowering the crucibles 
through the Globar furnace, using an elevator mechanism 
situated underneath the furnace. Three melts have been 
made to date. One melt, cooled at the rate of 1 C 
a minute during the critical period of crystallization, 


MARCH 1950 





Crystallizing furnace for mica synthesis with elevator 
lift for lowering crucible through furnace zone and thus 
maintaining a controlled vertical temperature gradient. 


gave the best crystal orientation of the large melts. 
The crystals, however, did not extend completely 
through the melt from top to bottom, indicating that 
the cooling rate was not satisfactory. 

Current work at the National Bureau of Standards 
will include the present study of crystal orientation 
within melts. The results so far obtained indicate 
that a delicate balance exists between the orientation 
of a growing crystal and the rate at which a melt is 
cooled. At present the crucible is cooled by lowering 
it through the furnace. A plan is now being made 
whereby the crucible will remain stationary while the 
temperature in the furnace is lowered by means of 
automatic control equipment. 

Work at the Colorado School of Mines. Work on 
mica synthesis was begun here early in 1947. The 
first line of approach was to attempt to synthesize 
mica by controlled crystallization in a refractory cru- 
cible. Natural micas, muscovite and phlogopite, were 
used as the starting materials, and fluorine was intro- 
duced into the batch in the form of fluorine-containing 
salts, such as MgF or KeSiFg. Because of experi- 
mental difficulties the results of this phase of the work 
were inconclusive. 

Since the beginning of 1948, considerable emphasis 
has been given to the design of a furnace which would 
obviate the crucible problem by melting a puddle in 
the center of a large quantity of mica batch material. 
Such a furnace has been designed and built at Colo- 
rado and several runs made in it. Crystalline masses of 
mica have been obtained, and identified. Thermal 

(Continued on page 190) 
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Electric range line 


DESIGNED FOR PRODUCTION 


J. C. SHARP 


Vice President, Engineering 
Hotpoint, Inc. 


better value, appearance and utility in electric 

ranges ; increased acceptance of electric cooking 
has brought steady growth and expansion of the electric 
range industry. In 50 years, annual sales have reached 
the impressive total of $376 millions. Intensive design 
work, materials research and improved fabricating 
methods have been important factors; but recent 
growth of the market to mass production size has 
placed new emphasis on designing for production as a 
means of increasing value and utility. Design changes 
introduced in the new Hotpoint RC11, as compared 
with its predecessor designed in 1940, point up these 
opportunities offered in designing for production. 

Two models made up the Hotpoint line introduced 
in 1940 and continued in production until August of 
1947, war years excluded. The top model, left in Fig. 
1, had a 39-in. width and a four-piece welded body; 
the second model in the line had a 37-in. width with a 
three-quarter wrap-up of front and side body panels 
electrically welded to a separate back panel. With the 


Pp ROGRESSIVE product refinement has brought 


exception of oven assemblies and heating units, all major 
components—bodies, drawers, face panels, cooking tops 
and backsplashers—were non-interchangeable because 
of basic width differences in the two models. As a 
result there was much duplication of effort not only 
in production but in purchasing, accounting, market- 
ing, warehousing, and servicing for the two sizes. 
Market forecasts made just after the war for an im- 
proved electric range, combined with existing backlog 
of consumer demand and purchasing power resulted 
in a proposed production schedule of 12,000 units 
weekly. (The entire industry in 1940 produced only 
8,650 per week.) It was realized that to attain this 
proposed production level would require mass produc- 
tion with full utilization of time and motion study, 
materials handling and automatic machinery. As part 
of the preparation for this high volume Hotpoint in 
1948 built a new plant designed and constructed exclu- 
sively for the production of electric ranges. Avail- 
ability of this new plant and its facilities had an im- 
portant effect on the design of the new line of ranges. 


Fig. 1—Two models made up 
the Hotpoint line designed 
in 1940. With the exception 
of oven assemblies and heat- 
ing units, none of the parts 
of either model were inter- 
changeable. At left is the 
top model with a 39-in. wide 
four-piece welded body; the 
other model had a width of 
37 in., with wrap-up front 
and side panels welded to a 
separate back panel. 
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Fig. 2—Top model in the new line of five models in 
which only door panels, hardware and backsplasher are 
different; all major parts including body are common. 


In adapting the new design to mass production, basic 
fundamentals of size, shape, operating characteristics, 
fabrication, finishes, and materials were studied together 
by the Visual Design and Range Engineering depart- 
ments. From this study came a composite design simi- 
lar to that shown in Fig. 2 which seemed to have all 
of the necessary qualifications. Engineering designs 
were combined with visual styling to provide appearance 
qualities meeting management’s requirements and the 
manufacturing division was presented with a design 
adapted to efficient mass production. A complete, full 
size, wood mock-up and full size details of all com- 
ponent parts were produced for final approval. Tool 
and manufacturing engineers were checked to insure 
that all sheet steel parts were practical to fabricate and 
radii large enough for minimum rejection for parts 
with porcelain enamel surface. After the Marketing de- 
partment had checked all functional and sales features 
the line was ready for production. Exterior styling was 
not only sound but also allowed complete functional ex- 
pression. 

In developing the new model, the body was designed 
to serve two purposes: to supply the frame that sup- 
ports all component members, and to meet the require- 
ments of visual styling. ast experience with the 
39-in. four-piece welded and the 37-in. three-quarter 
wrapped construction lead to use of a one-piece full- 
wrapped body common to all models of the line. Tool- 
ing developed for the body consisted of an automatic 
feeding system for the enamelling iron sheet stock, 
conveyors for movement of pieces and removal of 
scrap, four presses, two folding machines, and three 
automatic squaring and welding machines—all designed 
and arranged to form a major operating unit supplying 
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In this new line of electric ranges, 
comprising five models, engineering 
and appearance design were integrated 
into plant and production facilities, 
resulting in reduced costs with added 


performance and appearance values. 


final assembly lines. Sheets are trimmed to width in the 
feeding system and then proceed through four presses 
where the operations are: embossing, two piercing 
stages, and forming. In this last operation the toe 
space recess is formed as well as flanges on front panel 
openings and on top and bottom edges. The part then 
proceeds into two folding machines and an auto- 
matic welder which form the metal and make the rear 
panel weld. An interlocking transfer mechanism per- 
mits two men to operate this entire line with a reduc- 
tion of 94 per cent (from prewar methods) in man- 
hours per range body. Body braces and gussets are 
designed for self-location to eliminate welding assembly 
fixtures, and are tack-welded ; the body then progresses 
to final automatic squaring, welding machines, and 
inspection, and conveyors carry the body to the porce- 
lain enamelling operation; from there either directly to 
the assembly lines or into overhead storage. 

Body design as shown in Fig. 3 provides for only the 
side panels and toe-space recess to be fixed elements 
in the external appearance. Thus storage drawer and 
oven door face panels, hardware, trims, accessories, 
and backsplasher designs—all relatively flexible items 
from design and production standpoints—are the major 
components governing appearance. By this approach, 
with only one basic body design satisfactory differences 
can be obtained between the variously priced models 
in the line, and future lines can be developed around 
this base design with minimum tool cost. Four adjust- 
able glides are provided eliminating the use of make- 
shift shims in levelling the installed range. Production 
tooling applied to storage drawer design resulted in 
reduced cost and improvements in design—a completed 
drawer is produced every 7 sec. A welded assembly 
or wrapping and welding commonly used for lower 
production rates were not feasible; also, standardiza- 
tion between deluxe and standard model drawers was 
essential. Collaboration between engineering and the 
tool designers developed a deep-drawn body made in 
a special six-station press, the largest of its kind, with 


‘an automatic feed for the coil stock and automatic 


transfer. The new drawer is much less expensive, 
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Fig. 3—One body used on all 
five models in the line was the 
most important design develop- 
ment permitting the use of 
mass production methods to 
cut costs and improve value. It 
is produced on a line consisting 
of four presses, two folding ma- 
three 
squaring and welding machines. 
Body braces and gussets are de- 
signed for self-location to elim- 
inate the use of welding fix- 
Four adjustable gliders 
permit 
levelling after installation. 


chines and automatic 


tures. 


on the base acurate 


sturdier, much easier to 
clean with rounded corners 
and wall junctions, and 
better in appearance. The 
flanged and rolled top edge 
is used as a sliding drawer 
for standard models fin- 
ished in black japan; for 
top models roller bearings are added along with a finish 
of silver lustre synthetic enamel. 

Standardization of components for all five models 
in the new line was set up as an engineering require- 
ment whenever sound visual design would not be 
sacrificed. This was accomplished not only for the 
range body and drawers but also for the complete oven 
assembly, the cooking top and work surface, and gen- 
erally for all drawer and oven door panels; for heating 
unit assemblies and where possible for internal wiring ; 
for finishes and, again where possible for hardware, 
trims, accessories, and controls. How effectively these 
requirements were met is demonstrated in Fig. 4, where 
all five finished models in the entire line are shown side 





by side. The small number of these non-standard com- 
ponents present the story of the Hotpoint range de- 
signed for mass production. 

Of these non-standard components, the backsplasher 
offered the designer the greatest opportunity identi- 
fying the various models. Pushbutton selector switches 
are used in the top three models. The clear plastic, 
color-lighted pushbuttons, aligned across the width of 
the piece, represent more than eight years of research, 
development, and testing and are an identifying symbol 
of the simplicity of operation, durability, beauty, and 
cooking performance of Hotpoint deluxe ranges. 

Ends of the plastic buttons which extend through 
chromium escutcheon trim on the backsplasher, are 


Fig. 5—Joint between the standard cooking top and separate backsplashers is nearly 2 in. above surface of top for 


easy cleaning. Clear plastics pushbuttons when operated are lighted in a distinctive color for each level of heat. 


ELECTRICAL MANUFACTURING 





















Fig. 4—Here are the five models in 
the new Hotpoint line of electric 
ranges. Bodies, drawers, oven assem- 
blies, cooking tops, heating unit as- 


including 





rounded and dished for ease and accuracy of finger 
placement and slanted to put operating pressures nor- 
mal to the bearing surface. 

For color lighting, the pushing of any button other 
than ones labeled “Off” projects it into the adapter and 
aligns a rectangular cut-out or window in the top 
surface of the plunger with a similar opening in a 
light shield. Light is supplied by a 7-watt bulb shrouded 
at the rear by a white enamelled steel reflector. When 
a range circuit is completed by a switch, contacts are 
closed to light the lamp; light passes through a color 
screen placed over the light shield, through a cut-out 
in the adapter wall aligned with the plunger window, 
and strikes a sloped prism surface on the inner end of 


\ Hinged backsplasher 
1x36" is in down position for 

fluorescent --4-te ‘ : shipping and servicing 
light p < 


_ Pushbutton switch 

! individually hghtea 
Hinged | 
backsplasher§ 
porcelain Automatic 
enameled oven timer 
sfee/ and clock_--~ 


Hinge ~----$..- 
locking i 
device 





Fig. 6—To reduce overall height in shipment, and as an 
aid in servicing after installation, the backsplasher is 
hinged to swing forward. Line switch is opened when 
backsplasher is swung down for added safety in servicing. 
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semblies are identical; many other 
parts are common to two or more, 
internal wiring, 
hardware, trim, accessories and con- 








trols. The small number of non- 
standard components made the mass- 
production design practical; yet suf- 
ficient variation is obtained. 


finishes, 






the pushbutton. These molded prisms diffuse the 
light and project it forward to the front of the plastic 
button so that the entire extended portion appears to ° 
glow. The new pushbutton switches are the out- 
standing feature around which the backsplasher and 
control panel of the two top models in the line are 
designed. 

Since the cooking top was common to all models 
but backsplashers were separate compenents, it was 
important to design the joint between for good clean- 
ability equal to the one-piece top and backsplasher of 
former models. This was accomplished, as shown in 
Fig. 5, by a raised section at the rear, or a sub-back- 
splasher, as part of the cooking top design to place the 
seam above the spillage zone. 

Styling theme for the range called for 28 pushbut- 
tons symmetrically aligned in a single horizontal row. 
This requirement proved to be of major influence on 
much of the design to follow. Testing and field sur- 
veys strongly indicated the necessity of mounting con- 
trols well above the heat zone of surface cooking units. 
To accomplish this, the overall range height had to be 
increased to a dimension too high for economical and 
efficient boxcar loading and shipping. A simple and in- 
expensive method of hinging, Fig. 6, was developed 
to permit the backsplasher assembly to be tilted forward 
over the cooking top before crating. This design also 
simplified the servicing of range controls. Front serv- 
icing is of particular importance for the modern, built- 
in kitchen equipment now becoming so widely accepted. 
By the release of a simple latching device and the re- 
moval of a two-screw back cover, all switches, thermo- 
stats, timers, wiring, and lamps are readily accessible. 
A positive line-disconnect switch incorporated into the 
hinging design gives added electrical safety in servicing. 

Nameplate trim, oven thermostat and concealed indi- 
cator light, time measure, and master timer are located 


directly below the pushbutton switch grouping. A con- 
(Continued on page 192) 
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Mextbility in 


cycle control 


Additional control functions are readily added to a cylin- 


drical grinder when basic functions are all motor driven. 


ACHINES whose controls are almost wholly 
electrical in character are inherently flexible 
to the extent that a manually controlled unit 

can be readily and economically converted to a partially 
or fully automatic unit by the addition of a relatively 
few electrical components. This is not generally true 
of a machine where auxiliary functions are hydraulically 
operated, although a machine can be readily designed 
from the start to perform the same end functions. A 
case in point is a line of plain grinding machines made 
by the Brown & Sharpe Manufacturing Company. On 
the electrically operated machines, automatic cycle con- 
trol has been added in conjunction with time-delay for 
“sparking-out”’or optionally with automatic size con- 
trol to within close dimensional limits. The latter is 
effected through an electric gage and an auxiliary feed 
control panel mounted on an independent pedestal. 
These automatic features can be built into new ma- 
chines or added to existing machinery on a changeover 


Fig. 1—Addition of a cam and limit switch, together with 
time-delay relay (lower right), provide automatic “spark” 
time-out on a grinder. Signal light aids in setting cam. 
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basis—a further proof of their inherent flexibility. 

Although these added features are available on a 
whole series of plain cylindrical grinding machines, for 
the sake of simplicity the control circuits for the No. 5 
machine have been selected for illustration of the con- 
trol principles involved. The basic electrical machine 
has five motors to power its various functions and one 
is added for the automatic cycle. Grinding wheel is 
driven at constant speed by a 3-hp polyphase induction 
motor which starts and runs continuously with the 
machine, as does a %4-hp three-phase motor which 
reciprocates the table longitudinally through mechanical 
action. The rate is governed by change gears. 

Three other %4-hp motors are tied in with the 
standard cycle control through limit switches. The 
coolant pump motor and the headstock (work drive) 
motor are started and stopped simultaneously by a 
switch operated by the handwheel for the wheelhead 
infeed. In addition there is a pair of limit switches on 


Fig. 3—Electronically controlled variable-speed motor 
replaces limit switch and governs rate of cross feed 
when automatic size control is applied to basic grinder. 
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ig. 2—Elementary wir aoe 


ing diagram for control of 
grinder, with additional 
components and connec- 
tions for automatic cycle 
and spark timing shown 
within dash lines. 
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OPERATION SEQUENCE Grind aT i i a indicating 
Retracting the cross-feed handwheel releases handwheel % On ie ge lights 

| switch and energizes relay WS. Operator then advances ; Crossfeed~C«S B Gysowar 
| handwheel, reclosing switch and energizing relay coils RC ; | himit switch a O sree 
| and LE, starting coolant and headstock motors. Wheel | a 9 Signal light D | 
| slide rapid travel motor is energized through its F contact. 1 | 5 Tal T aR 

Cross-feed attachment motor is energized through LE con- va a ae Os 

tact. Pick feed manually engaged by operator. In-feed x ime aelay ae 
| continues under power until cross-feed limit switch (Fig. 1) ! g US yp ape RC 
| is actuated, de-energizing time-delay relay T. At expira- - + | J 
tion of set time, T opens, de-energizing WS and in turn ; | True ve / 
| relays RC and LE to stop headstock and coolant motors. i all D = — 7 

> . : / epress Ww, 

Through the normally closed RC contact, the B (backing) Operates ahatiat en hanna 


| coil of wheelslide contactor is energized, retracting slide 
in rapid traverse until rear limit switch stops motor. 

the wheel slide that govern a rapid travel motor. 
Through an eccentric and crank this motor provides 
the wheel slide with 2-in. of rapid traverse in two 
steps of 180 deg rotation, resulting in forward and 
back movement of the slide. Two switches for “for- 
ward” and “back are required in the wheelslide motor 
circuit in order to provide electrical control by the 
handwheel switch. This is not a reversing contactor 
as the motor need rotate in only one direction. 

The purpose of the automatic cycle and spark-timing 
arrangement is to provide a means of automatically 
controlling spark-out time at a predetermined rate so as 
to relieve the pressure between the wheel and work 
and obtain uniformity in size and finish. When the 
spark-out time has elapsed, there is also provision for 
withdrawing the wheelside automatically and stopping 
the headstock and coolant pump motors. To perform 
these functions a cross-feed limit switch, Fig. 1, has 
been added, together with an adjustable pneumatic 
time-delay relay and a 45-hp cross-feed motor. 

Fig. 2 shows the elementary wiring diagram of the 
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controls with the additional wiring and components for 
the automatic spark-timing arrangement indicated within 
the broken lines (lower part of diagram). The normal 
sequence followed by the operator and the automatic 
functioning are described under the diagram. 

A signal light which operates when the cross-feed 
limit switch is depressed indicates the start of the 
timing period, but its primary function is to simplify 
the setting of the cam that operates the infeed limit 
switch, so as to synchronize the switch action with 
the picking off of the last tooth on the cross-feed hand- 
wheel. Cam is pivoted at top and provided with a 
sector slot (Fig. 1) so that it can be adjusted manually 
and locked in place by a capscrew. Spark-out time is 
adjustable from 2 to 180 sec. by a graduated knob on 
front of timer, below selector switch panel (Fig. 1). 
This governs the bleed orifice in the pneumatic dash-pot 
of the timer. 

A semi-automatic cycle machine with precision size 
control is obtained by the addition of further electrical 
components to the basic machine. The economics of 
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Fig. 4—Elementary diagram of control cii- 

cuits for fully automatic grinding cycle with 

size control. Three-phase motors the same 
as in Fig. 2. 


OPERATION SEQUENCE 
Operator loads new workpiece. Retracts, then advances cross- 


feed handwheel. 


Retracting the cross-feed handwheel releases the handwheel 
switch and energizes relay HB (selector switch closed). HB en- 
ergizes HBI relay, which holds in through the SIZ contact. 


Advancing the handwheel releases HB and energizes relay RC 
through the HBI contact. Relay RC starts the headstock and 
coolant motors (through LE) and advances the wheel slide in 
rapid traverse to end of eccentric stroke (through F). Limit 
switch stops motor. Continued motion of the cross-feed handwheel 
is made manually until the wheel is brought in contact with the 
work. 

Operator places the electric gage on the work, simultaneously 
moving the thumb-operated latch, thereby opening the gage switch 
contacts. These are now held open by the oversize work. 


Opening the gage contacts de-energizes relays SD and SIZ. 
Relay HBI is released and RC is now held in through the S/Z 


normally closed contacts. 


Relay S is energized through RC and SIZ, and energizes the 
cross-feed solenoid engaging the motor drive to the cross-feed 
handwheel. The M relay is also energized, starting the electron- 
ically controlled cross-feed motor (see lower diagram). 


With SD relay released, cross-feed motor operates at a speed 
determined by the coarse feed potentiometer. 


Prior to reaching the finished size, the slow-down gage contact 
closes, energizing SD which switches from the coarse to the fine- 
feed potentiometer. 


When the finished size contact closes, relay SIZ is energized, 
releasing the RC relay and terminating the cycle by stopping the 
headstock and coolant motors and retracting the wheel slide in 
rapid traverse. The cross-feed solenoid is released and the cross- 
feed motor is stopped so that the mechanism is free, permitting 
the operator to turn the cross-feed handwheel manually. 


Electric gage is removed and the machine unloaded. 


the added cost of electrical features is faster and more 
accurate work turned out by less experienced operators. 
The skill is transferred to the machine through elec- 
trical controls of motor power. 

On the No. 5 plain grinding machine the equip- 
ment for automatic cycle and sizing is substantially the 
same as that with the spark-timing arrangement, ex- 
cept that a continuous infeed drive to the cross-feed 
handwheel through an electronically controlled motor, 
Fig. 3, is used in place of the pick feed. Furthermore 
the termination of the grinding cycle is a function of 
the operation of an electric sizing gage instead of the 
operation of a cross-feed handwheel limit switch and 
a timing relay. 

Power drive to the cross-feed handwheel is en- 
gaged and disengaged mechanically by energizing or de- 
energizing a solenoid. This permits manual operation 
of the cross-feed handwheel in the released position. 

A double-contact type of electric sizing gage is used 
with connections arranged so that the closing of the first 
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contact changes the rate of infeed from a coarse to a 
fine feed, and the closing of the final contact terminates 
the cycle. This is a standard Foster ‘“Electrosizer” 
gage, except that the cocking lever is replaced by a 
thumb-operated arrangement which permits the oper- 
ator to open the contacts and hold them open while the 
gage is being placed on the work so that erroneous 
signals are not fed into the controls. Opening of the con- 
tacts is used as the signal to start and engage the feed. 

Since the work approaches size very slowly, a snap- 
action is obtained on each pair of switch contact points 
through a secondary mechanical motion, which also pro- 
vides high precision in setting the end point. Movable 
switch point is carried on a spring-actuated plunger 
whch is restrained by a semi-spherical gage block rest- 
ing between ball points. Both points are on pivots, one 
with a high-ratio arm for initial adjustment, the other 
triggered by a bell crank connected to the work gage 
contact spindle. While movement of the gage point is 
at a creep, release point creates instant switch action. 
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The motor electronic speed controller is a standard 
commercial midget variety which controls the motor 
speed by varying the armature voltage. As shown in 
the lower portion of the elementary wiring diagram, 
Fig. 4, shunt field voltage is fixed and is supplied from 
a GL-83 full-wave mercury vapor rectifier tube. 
Armature is supplied by a single GL-5545 thyratron 
half-wave rectifier. Its firing angle and hence the rms 
voltage is governed by a phase-shift bridge (consisting 
of 3S1T, 2C and 2R) which supplies its grid with a 
small a-c voltage. On this voltage is superimposed a 
d-c bias voltage which is varied by the two speed-setting 
potentiometers for coarse and fine feed rates. The coarse 
feed rate is effective in the initial portion of the grind- 
ing cycle, and the fine feed is used at the end of the 
grinding cycle to bring the work to size. The motor 
armature is shunted with a braking resistor during the 
fine feed portion of the cycle to expedite the rate of 
change of motor speed from coarse feed to fine feed. 
The electric gage effects this when the work is within 
0.003 to 0.001 in. of final size. 

An auxiliary control panel with signal lights, Fig. 5, 
is furnished as an aid in making the gage setting from 





Fig. 5—Control panel has test lights for setting up 
automatic size control and feed rate potentiometers. 
Electronic power and control tubes are located in ped- 
estal base. 


Fig. 6—Two-step electric sizing gage in position on 
‘grinder. It governs electronic-drive feed motor. 


a master piece. The same housing also contains the 
electronic controls for the feed motor. A three-posi- 
tion selector switch is provided marked “Standard 
Cycle-Test-Automatic Sizing.” In the standard cycle 
position, the machine functions in its normal manner. 
In the test position, the signal lights respond to the 
operation of the gage contacts without affecting ma- 
chine operation. The coarse-feed light indicates that 
the gage is conditioned to cause the high rate of initial 
feed, the fine feed light indicates that the slow-down 
contact has operated; both lights are extinguished to 
indicate that the size has been reached. In the auto- 
matic cycle position, the equipment functions as indi- 
cated in the detailed cycle description under the ele- 
mentary wiring diagram, Fig. 4. 

By this method the first work piece can be held to 
within 0.0002 in. in diam. of the desired size and sub- 
sequent correction made after the first piece is ground. 
The selector knobs on the panel are the coarse and fine 
feed rate potentiometers with the dials graduated from 
0.0002 to 0.001 in. per revolution of the headstock in 


coarse feed, and from 0.00005 to 0.0001 in. in fine 
feed. oOO0 
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Twelfth Annual Product Design Awards Competition 


Again in 1950, the publishers will sponsor the Annual ELECTRICAL MANUFACTURING PRODUCT 
DESIGN AWARDS COMPETITION—aimed to stimulate the development of all electrically oper- 
ated products and to reward outstanding achievement in engineering and design. 


Official announcement of the TWELFTH ANNUAL ELECTRICAL MANUFACTURING PRODUCT 
DESIGN AWARDS COMPETITION and the conditions to govern will be found in the April issue. 
Engineers, designers, company officials—all who engineer and design products—will want to 
read the announcement to determine if they have products that qualify. 
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DESIGN TRENDS AND 


Desiceant Cartridge Saves Space 


Insulation tester uses a desiccant cartridge 
in a sealed high-voltage switch, substantially 
reducing the spacing needed to keep elec- 
trical leakage low and constant. 


BENJAMIN SNIVELEY 


Electrical Engineer 
Radio Frequency Laboratories, Inc. 


N TESTING insulation resistance of electrical ap- 

pliances, motors and wiring assemblies, advantages 
of using high-voltage d-c in a non-destructive test, over 
the usual a-c “high-pot” are many; breakdown cur- 
rent is very small, thus reducing burning of the sample, 
current through capacitance is small, and the actual 
resistance of the insulation in megohms may be read, 
giving the true condition of the insulation. Often a 
test made by a 500-volt electronic ohmmeter, or “high 
pot” shows the insulation to be good, but a test with 
a higher d-c voltage, still within the voltage limit, 
shows the insulation to be faulty. 

Portable high-voltage d-c insulation tester for uni- 
versal use in production testing as well as maintenance 
may use two methods of measuring the resistance. One 
method is to adapt a conventional direct-reading ohm- 
meter to high voltage with a scale calibrated in meg- 
ohms; the other method is to use a voltmeter and a 
microammeter connected to read the voltage on the 
specimen and the current flowing through it. It is 
also desirable to have a choice of voltage ranges to 
permit the use of one ohmmeter scale with multiplier 
constants, giving more accurate voltage readings. In 
the instrument shown in Fig. 1, four voltage ranges 
of 0.5, 1, 5 and 10 kv are incorporated both in a 





Fig. 1—AInsulation resistances up to 50,000 megohms at 
10,000 volts d-c can be measured with this insulation 
tester using multiple circuits and four voltage ranges. 
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Fig. 2—Range-changing switch for high voltage presents 
a design problem in insulation resistance in which hu- 
midity, dust, and space limitations are factors. To reduce 
size a desiccant is used inside gasket-sealed switch housing. 


direct-reading ohmmeter circuit, and a_ voltmeter- 
microammeter circuit. 

Use of multiple circuits at high voltages in a portable 
tester presents a problem of design in the range- 
changing switch. The highest readable insulation re- 
sistance of the instrument is 50,000 megohms at 10,000 
volts, and since the switch connects calibrating resistors 
it is essential that the insulation resistance of the switch 
from contacts to ground, and between adjacent con- 
tacts be at least this high and also remain constant. 
By using a commercially available switch with steatite 
stators and shaft these requirements may be met under 
ordinary dry atmospheric conditions, but under humid 
conditions above 80 per cent relative humidity leakage 
may be excessive, particularly if any moisture absorb- 
ent dust is deposited on the switch. 

A larger diameter switch with increased spacing ap- 
peared to be the answer, but it was desirable to keep 
the instrument dimensions as small as possible. Coat- 
ing the ceramic stators and shaft of the switch with 
silicone fluid only partially eliminated leakage. The 
problem was solved by enclosing the entire high-voltage 
switch in a gasket sealed housing with a desiccant to 
absorb any moisture that leaks through the seals. As 
shown in Fig. 2, switch housing consists of a phenolic 
cylinder gasket-sealed to two end plates. High-voltage 
leads are sealed by gaskets, and the switch shaft is 
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Fig. 3—Desiccant is a silica-gel cartridge similar to those 
used to absorb moisture from aircraft-engine cylinders 
during shipment and storage. 


bushed with a sealing nut. Desiccant used, as seen in 
Fig. 3, is a silica-gel cartridge of the type used to ab- 
sorb moisture from aircraft-engine cylinders during 
shipment and storage. When dry, silica gel is a deep 
blue, but as it absorbs moisture it loses color indicating 
that moisture has been absorbed. The desiccant is 
readily restored to its original absorbent state by bak- 
ing at 200 F for an hour. 

Sealing arrangement used for the switch permits 
the use of a maximum of 15,000 volts d-c on a 4-in 
diam switch with minimum leakage in humid atmos- 
phere. Problem of leakage across the outer surface of 
the cylinder and between the terminals was solved by 
the application of a light coat of wax on the outside 
surface. A 3-deck low-voltage switch is mounted on the 
shaft external to the housing for simultaneous switch- 
ing of meter and limiting resistors. 

High-voltage supply for the tester consists of a con- 
ventional voltage-doubler circuit, amply filtered and 
capable of supplying 1.5 ma at 10,000 volts d-c. Volt- 
age may be varied from zero to 10,000 volts by means 
of a continuously variable autotransformer connected 


NEW DEVELOPMENTS, IDEAS AND 
INFORMATION SELECTED AND 
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Desiccant Cartridge Saves Space 
Shock Testing in Design 
Engineering Uses for Rubber Stamps 
Improved Coating for Magnet Wire 
Vibration Control for Electromagnets 
Permanent Magnet Materials 
Sensitive Capacitance Tests 


Scent Conditioner 


Rectifier-Operated Meggers 
Cold Pressure Welding 
Double-Capacity Charger 





And other new ideas and 
developments of interest 





in the plate-transformer primary. Steady output volt- 
age is assured by a constant-voltage transformer con- 
nected ahead of the autotransformer. 

As it is sometimes desirable to reverse the polarity 
of the d-c output from the tester, a high-voltage revers- 
ing switch was designed for connecting either the posi- 
tive or the negative side of the power supply to the 
high potential terminal. Leakage from the high side 
to the grounded side merely adds a minute load to the 
supply, hence extreme insulation precautions were not 
necessary. Two low-potential switch decks on the same 
shaft reverse the meter polarities simultaneously. 

Another novel feature is an a-c relay fitted with spe- 
cial high voltage contacts and used as an automatic 
shorting switch across the output terminals. The con- 
tacts are open only when the a-c line is energized, and 
closed when line is off. Dangerous charges remaining 
on long cables and large machine windings are dis- 
sipated before removing connections thereby protecting 
the user against shock. ooo 


Shock Testing in Design 


Quantitative evaluation of impact can lead to 
design of sturdier equipment and packaging 
that prevents damage in shipment. 
FREDERIC D. SCHOTTLAND 
Schottland Vibration & Shock Div. 
New York Testing Laboratories, Inc. 
N INCREASING weight placed on a fragile ar- 
ticle will eventually break it, but the article will 
also break if a relatively light mass strikes with suffi- 
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cient velocity. For the heavy weight slowly applied, the 
elasticity of the weight is of no consequence; with a 
rapidly moving weight, it is of prime importance. For 
example, a soft rubber mallet will have a quite differ- 
ent effect than a steel mallet of the same weight strik- 
ing with the same velocity. 

Failure by static load is easily measured by conven- 
tional testing machines, but failure by shock can be cal- 
culated only if mass, velocity and elasticity of the con- 
tacting units is known. It is this last component, elas- 
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ticity, which is troublesome, since in practice it is rarely 
a fixed or uniform quantity. As shown in Fig. 1, a 
mass striking with some velocity may be represented as 
a force on the struck object that quickly rises to some 
maximum value, and then disappears as the energy of 
motion of the mass is transferred to the object. There 
is, therefore, an impulse defined as the force multiplied 
by the time during which force acts. This impulse must 
equal the energy of motion, or 1% Mv’, the kinetic 
energy of the mass. 

If both the rubber mallet and the steel hammer have 
the same mass and velocity and consequently the same 
kinetic energy, the impulse which each produces must 
also be the same. Obviously, though, the shock pro- 
duced is quite different. While the product of force and 
time must be the same (area under the curves in Fig. 1), 
there must be a difference in the ratio of force to time. 
This ratio is the means of defining shock in quantita- 
tive terms. Elasticity is eliminated and instead it is 
related to the delaying action it produces. In general, 
the time for the force to build up and decay will be 
of extremely short duration. Thus, the maximum in- 
stantaneous value is the important factor, not the aver- 
age force. 

Any change in speed, whether an acceleration or a 
deceleration will cause a force to act against an object. 
as for example, between the surface of a packaged unit 
and the surrounding packing material. If the entire 
package is struck a blow, the force on the unit will have 
a value entirely dependent upon the elasticity of the 
packing. Actual failure is caused by a force due to an 
acceleration or deceleration. Consequently, acceleration 
is the basic means of defining shock. The basic accelera- 
tion unit is the earth’s gravitation which produces a 
variable force dependent upon the mass of the object, 
but its effect is constant. It will exert a force capable 
of producing a 1-g acceleration, approximately 32.2 ft 
per sec per sec. 

When shock is produced through impact, its dura- 
tion is necessarily short. Where moderately high elas- 
ticity is involved, a falling body could easily make first 


Fig. 1—Two shock impulses of equal energy (area under 

the curve) may have widely different maximum forces 

depending on the elasticity of materials at the point of 

contact. Duration of peak force is only about 10 per 
cent of the total time of contact. 
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Fig. 3—Shock testing instrument consists of a compact 

sensing head with 10 contacts adjusted to various im- 

pact values, and an electronic relay to lock-in a signal 
lamp when a contact is opened by shock. 


contact and come to complete rest within 0.001 sec. 
During this change of motion deceleration reaches some 
peak value which ordinarily is unmeasurable and un- 
predictable with accuracy because of the short time in- 
terval. Any prediction would have to be based upon 
a complete knowledge of the dynamic characteristics of 
all parts involved. 

The primary requirement for an instrument to meas- 
ure the maximum instantaneous shock is ability to re- 
act within a short time interval. For example, the read- 
ing must be made during a time interval of about ten 
per cent of the total shock period to obtain accuracy 
within one per cent; for a shock of 0.001 sec duration 
a reading of peak value would have to be made within 
0.0001 sec. Neither an aircraft accelerometer with a 
response time of about 0.01 sec nor a strain gage with 
a response time of about 0.001 sec are suitable; re- 
sponse time must be much shorter. 

In order to produce an instrument with the required 
short time period of response, an entirely new approach 
to the problem was made. The basic principle is seen 


INSULATOR 
METAL CONTACT ———_~— 
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LEAF SPRING 
SPRING TENSION ADJUSTMENT 


Fig. 2—To eliminate inertia in measurement of shock. 

an insulated contact is held closed by spring tension; 

impact force required to momentarily open the contact 
depends on tension adjustment. 


ELECTRICAL MANUFACTURING 





A N OD 


ta & B84 8 & ¥ £ 








Fig. 4—In this typical test set-up, the sensing unit is at- 
tached to the case which is dropped to a steel plate by 
withdrawing the wood block. 


by reference to Fig. 2. A leaf spring with a weight sus- 
pended at the end is used as the sensing device. When 
freely supported it is subject to the same disadvantages 
of long time constant as are the customary types of 
accelerometers since it will have a natural frequency of 
vibration entirely too low to be useful. But if the con- 
tacts are held closed by spring tension an opposing 
force exceeding the spring tension will break the con- 
tact regardless of how short is the time interval. An 
electronic circuit is then used to respond to the break 
in contact even though the time interval is only a few 
millionths of a second. The Schottland G-Meter con- 
sists of ten such springs and weights housed in a single 
unit. Each weight bears its own insulated contact and 
acts independently of all the others. Means are pro- 
vided to vary the pressure so that a wide variation of 
action can be covered. For instance, a sensing unit 
measuring only 2% in. x 2%¢ in. x 154¢ in. and weigh- 
ing less than 1 Ib can have ten contacts calibrated to 
open at any value up to as much as 200 or 300 g. 

Complete measuring device, Fig. 3, includes the small 
sensing head (right) which is placed where the shock 
measurement is required. The transmitted shock is then 
indicated by lights on the instrument panel. When the 
degree of shock for which any of the ten spring units 
is exceeded, the weight loses contact momentarily and 
the corresponding indicator light goes on. Once ac- 
tuated, the lights remain on so that readings may be 
recorded. To reset, a self-returning switch is depressed. 
Since the tension of each spring is continuously vari- 
able, the instrument may be calibrated to measure shock 
within a restricted or broad range of values. 


Practical Applications 


A manufacturer of X-ray tubes had an order for a 
pair of high voltage tubes, each measuring some 8 ft in 
length, to be shipped abroad. Their engineering de- 
partment was called upon to design a shipping con- 
tainer to protect the tubes against shock breakage dur- 
ing shipment. First, it was estimated that a shock of 
approximately 75 g would cause failure, and it was 
decided to limit shocks within the package to 30 g. As 
the ultimate of mishandling, a 6-ft drop onto a con- 
crete floor was assumed. As a further precaution it 
was then decided to test the package using a Schottland 
G-Meter attached to a dummy load within the container 
and occupying the space ordinarily taken up by the tube. 
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A 6-ft drop onto a concrete floor produced an internal 
shock of only 3 g, considerably less than the predicted 
30 g. How much would the X-ray tube withstand? The 
outer glass and metal shell of the tube was used with 
internal parts omitted. Successive drops with the G- 
Meter attached to the dropping mechanism showed that 
the breakage point far exceeded the original estimate of 
75 g. Use of the instrument at the outset would obvious- 
ly have saved considerable time, money, weight and 
size, all important items in packaging. 

As another case the G-Meter was used in the design 
of a jet engine shipping mount. In this instance, the 
shock the engine could withstand was known and a safe 
limit was set at 20 g. The test condition was a 36-in. 
drop on one end. Considering that the jet engine was 
about 10 ft long and weighed some 2600 Ib the problem 
was far from simple. A mount had been designed that 
was considered to be acceptable but drop tests disclosed 
that the value of 20 g was exceeded. By successive 
drops at increasing heights, it was found that the ex- 
cessive shock was due to abrupt bottoming but at a 
point far different from that predicted from static 
load-deflection curves. A redesign readily established a 
feasible solution. 

Still another case involved the shipment of a furnace 
control instrument. In order to determine the package 
requirements, the shock that the furnace control instru- 
ment could withstand was determined by the method 
shown in Fig. 4. The instrument was placed in opera- 





To make sure that washers and dryers do not leave the 
factory with defects, all machines pass through two quiet 
rooms on the assembly line in which any abnormal sound 
can be detected. The quiet rooms on the assembly lines 
at the Nineteen Hundred Corp., St. Joseph, Mich., are es- 
pecially constructed to exclude all sound from the rest 
of the factory. Walls consist of 2 in. of glass wool cov- 
ered by perforated wallboard; windows in the chamber 
are double-paned and set on a slope. The machines enter 
through a low tunnel on a belt-type conveyor and noises 
caused by rubbing clutches, gear cases, and rubbing 
agitators can be readily detected by ear that would not 
necessarily be indicated by power test with a wattmeter. 
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tion with the sensing unit securely attached to the top. 
Blocks of varying size were placed under the equip- 
ment and withdrawn, allowing the instrument to drop 
on a steel plate. The value of shock required to disable 
the equipment was thus determined. The shipping pack- 
age was then designed, using a dummy load with a 
G-Meter attached for collecting data. The resulting 
package was smaller, less expensive and lighter than 
that which rule-of-thumb packaging methods indicated. 
Even more important is the fact that the complete 
knowledge of the packaging method provided a positive 
basis for proving mishandling should breakage occur. 

Shock measurements can be standardized for almost 


Engineering Uses 


Save up to 50 per cent of time required for 
hand-drawn schematic diagrams. 


L. H. REMIKER 


Chief Engineer 
Lindberg Engineering Co. 


SE OF RUBBER stamps for the basic com- 

ponents in electrical schematic diagrams or small 
detail work of a repetitive nature can save many hours 
of work and produce clearer, more accurate drawings. 
In a schematic diagram, drawings are not made to 
scale ; consequently, the draftsman or engineer makes a 
pictorial display of the equipment such as motor start- 
ers, relays, control apparatus, circuit breakers, motors, 
transformers and switches. With different draftsmen 
the drawings will vary in quality depending upon skill 
and work load. However, the use of rubber stamps for 
basic components, Fig. 1, gives a standardization and 
neatness to drawings that can not be easily obtained 
otherwise. 

In addition, use of rubber stamps reduces the possi- 
bility of error and time required to check the drawings 
because it is impossible to omit any detail on a com- 
ponent part inserted on the drawing with a stamp. For 
example, every terminal on the electrical component is 
on the drawing and if a terminal is not connected with 


Fig. 1—Time required to make drawings with rubber 
stamps is often only 50 per cent of time required when 
drawn by hand. Approximately 10,000 hours of work 
has been saved at Lindberg Engineering in the past eight 
years with nearly three hundred stamps in use. 
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any type of part or mechanism. Measurements can be 
made under almost any service conditions and in any 
location because of the portability and flexibility of the 
instrument. Costly heavy testing equipment is not neces- 
sary. Standardized quantitative shock requirements can 
be made the basis for specifications and design. Pack- 
aging can be designed for maximum protection and 
utility at maximum economy. Protection of delicate 
components and instruments against shock damage 
under the extreme service conditions can be accom- 
plished by a direct approach, and effectiveness of pres- 
ent shock isolation mounting devices in place can be 
quantitatively determined. O00 


for Rubber Stamps 


a line (wire), the draftsman would naturally check to 
be sure that it has not been left out. 

In designing stamps, two general groupings should be 
followed : titles and descriptions such as shown in Fig. 2, 
and component stamps shown in Fig. 3. While many of 
the titles and components might be combined, it is not 
advantageous. The component stamps are generally 
compact and the addition of lettering inside of the bor- 





Control Doubles Charger Capacity 


Sequence charge control when attached to the General 
Electric rectifier type truck battery charger doubles the 
working capacity, automatically charging two fully dis- 
charged batteries in 13 hr at the two-rate method. High 
starting rate is applied to one battery bringing it up to 
80 or 90 per cent of full charge after which the control 
switches to the other battery. Both batteries are automat- 
ically given the finishing charge simultaneously. Basic 
characteristics of the charger can be restored with a switch 
so that a single battery may be charged in 8 hr. OO 0 
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Top Products in Every Line 
Cut Costs and Build Sales 
with AMERICAN PHILLIPS SCREWS 


HOW THEY CUT COSTS: From vacuum cleaners to 
vending machines; from trucks to office appliances 
and suntan lamps... manufacturers use American 
Phillips Screws to speed up production, stop spoil- 
age, and cut unit-costs. For these modern fastenings 
banish fumbling, crooked driving and scarred sur- 


faces ... cut assembly time as much as 50%. 


HOW THEY BUILD SALES: On any product, the 
crossed-recess of American Phillips 
Screws is a “green light” to buyers 
who stop and look for an outward 
index of inward quality. They 
know that smooth-headed Ameri- 
can Phillips Screws protect prod- 
uct-performance by staying tight 





MARCH 1950 


AMERICAN 
PHILLIPS Siceus 


and resisting vibration. Does your product have 
these two American Phillips advantages of cost- 
reduction and sales-promotion? No reason why 
it shouldn’t . . . for American Phillips Screws always 
cost least to use, Write for proof. 


AMERICAN SCREW COMPANY, Main Office: Providence 1, R. I. 
Plants at Willimantic, Conn., and Norristown, Pa. 
Warehouses at: Chicago 11: 589E. Mlinois St. Detroit 2: 502 Stephenson Bidg. 
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Fig. 2—Rubber stamps for titles and descriptions on tracings are usually made separately so they may be conveniently 


placed to avoid conflict with wiring. Fig. 3 (Inset)—Some typical rubber stamps for components. 


Stamps assure 


draftsman that every terminal is on the drawing and reduces time normally required for checking. 


der would clutter them ; if the lettering were put outside 
the border, the stamp would conflict with wiring unless 
the direction of the wires is known beforehand. When 
making a drawing, the main pieces are stamped-in, the 
wires run, and then the titles and descriptions are in- 
serted where convenient. Amount of detail that goes 
into the stamp is independent of cost which is based on 
overall dimensions. For example a stamp that prints a 
square box costs as much as a square box filled with a 
detailed contactor. 

Time required to make drawings with the stamps is 


often only 50 per cent of time required when drawn by 
hand. Approximately 10,000 hours of work have been 
saved at Lindberg Engineering in the past eight years, 
with nearly three hundred stamps in use. 

Stamps will give excellent life if they are not abused 
or misused. When not in use they should be hung in an 
inverted position to prevent collection of dust and dirt. 
Dirty stamps can be cleaned by brushing with soap and 
water or alcohol. Ink used should have a high degree 
of opacity for best results in making prints. Also the 
ink should be quick drying. Ooo 


Improved Coating for Magnet Wire 


Coating of nylon over vinyl acetal eliminates 
solvent crazing, increases abrasion and sol- 
vent resistance, and withstands softening 
effect of elevated temperatures. 


RAY READING. 


Standards Engineer 
Belden Manufacturing Company 


ITH DEVELOPMENT of vinyl-acetal and 

nylon resins new types of copper magnet wire 
insulations were made possible. Wire coatings based 
on these resins exhibit exceptional toughness or re- 
sistance to winding abuse, making it possible in many 
instances to eliminate textile or paper coverings. Elimi- 
nation of these relatively bulky materials results in a 
reduction of winding space requirements, and fre- 
quently reduces the size and overall weight of the 
completed electrical apparatus. During the past ten 
years, vinyl-acetal coated wire has been used in in- 
creasing amounts and is now being wound in many 
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types of electrical equipment such as motors, trans- 
formers, control coils, radio and TV coils. Nylon- 
enameled wire, although developed at approximately 
the same time as the vinyl-acetal coating (Formvar), 
has not attained the same degree of use. It is a coin- 
cidence that these two contemporary materials, vinyl 
acetal and nylon, have many similar physical properties 
although being entirely dissimilar chemically; the two 
are not miscible in the wet varnish state. Both mate- 
rials are heavy liquids that must be applied by die 
extrusion methods and then baked at high tempera- 
tures. Many successive coats are baked on the wire 
depending on the film thickness required. 

Vinyl-acetal films after bending and immersing in 
many solvents such as water, toluol, xylol and petro- 
leum naphthas, develop microscopic cracks. Subse- 
quent handling and forming tend to magnify these 
cracks thus exposing the copper. Many users of vinyl- 
acetal coated wire express the opinion that this crazing 
effect is responsible for some failures of electrical ap- 
paratus. Precautionary methods can be taken to pre- 
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Guardian Series 100-U Relay 


) | U 5 FIELD PERFORMANCE ae 


Quality minded manufacturers accept only top-grade controls. They want 
them delivered on time at the right price. Controls that perform with hi- 
efficiency, service-free, like thousands of Guardian Series 100-U (Under- 
writers’ Approved) Relays in business machines, home appliances, heat 
controls and countless industrial applications. Flexible, the Guardian Series 
100-U with interchangeable coil permits on-the-job adjustments. It's a com- 
pact relay .. . low in cost. Guardian is ready to furnish all styles of steppers, 


contactors, relays, solenoids, switch parts, together with operating data and 
specifications for any application. Guardian M. A. S. Stepper 


Write e ASK US TO MAKE SPECIFIC RECOMMENDATIONS ¢ NO OBLIGATION 


GUARDIAN W ELECTRIC 


1627C W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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vent solvent crazing in vinyl-acetal films, but this may 
entail extra operations and added cost. Even on the 
heaviest gages, films are but a few thousandths of an 
inch thick and are subjected to considerable abuse in 
windings. However, wire coatings made from nylon 
are not subject to solvent crazing since coating is inert to 
the solvent action of coil baking varnishes and com- 
pounds. 

After several years of development, engineers of the 
Belden Manufacturing Company, Chicago, IIl., pro- 
duced an improved coated magnet wire, Nylclad, that 
combines the most desirable properties of vinyl-acetal 
and nylon-coated wire. Nylclad films are not subject 
to solvent crazing. In addition, coatings exhibit good 


abrasion and solvent resistance and have the ability to 
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Fig. 1—To obtain more consistent and comparable re- 

sults for abrasion characteristics, Belden engineers de- 

veloped this scrape tester (above) that consists of an 

anvil and polished steel knife-edge on which varying 

loads can be applied. Wire being tested is drawn slowly 
between knife-edge and anvil. 
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Seent-Conditioner 

First electrically operated deodorizer to obtain Under- 
writers’ Laboratories’ approval operates on the dry vapor- 
ization principle instead of the drip method. Made by the 
Y & Y Deodorizer Co., Philadelphia, circulating fan is 
powered by a General Electric 1.5-watt 115-volt 60-cycle 
motor, and unit is enclosed in an ivory-colored flame- 
resistant cellulose acetate injection-molded plastics hous- 
ing made by Hercules Powder Co. Housing is molded in 
two nesting halves and the motor is mounted in the lower 
half on a bracket that also supports the scent cake directly 
above the fan. Unit is a 4% in. cylinder 7 in. high with 
vents in the rounded ends; equipped with bracket for wall 
or ceiling mounting and 6-ft cord with attached plug. 


withstand softening effect of elevated temperatures. In 
manufacture, successive coats of vinyl acetal are ap- 
plied to the wire and baked separately. Nylon coatings 
are then applied in the correct number to the vinyl- 
acetal undercoats to obtain the specified total enamel 
additions and are fused to the vinyl acetal at suitable 
baking temperatures. The insulation additions corre- 
spond to industry standards for vinyl-acetal coated 
enameled copper magnet wire in the four grades: sin- 
gle, heavy, triple, and quadruple. These grades are 
designated by the symbols NC, HNC, TNC and ONC 
respectively. 

When the various steps in winding electrical equip- 
ment are examined, it can be seen readily that enameled 
wire is subjected to considerable abuse. In removing 
the wire from a spool or reel it is necessary to apply 
tension to the wire in order to obtain a compact coil. 
Before the wire reaches the winding, it generally must 
pass over various guide pulleys and surfaces. In deep 
windings, particularly, pressures developed between 
wire turns or cross-overs are great. All these condi- 
tions tend to abrade the enamel film and to lessen the 
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PRODUCTS & SERVICES 


ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 


METALS: TANTALUM, TUNGSTEN 
MOLYBDENUM, COLUMBIUM 


RESISTANCE WELDING 
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ONE piece 308 7° 


Manufacturers of products using electrical contacts have only one handling in their 
plants when Fansteel takes over the contact assembly job. 

Complete contact assemblies are delivered to the customer's plant ready for inclu- 
sion into his product. Considerable savings on the cost of the finished product can 
be obtained by purchasing Fansteel contact assembly units. The specialized Fansteel 
skills and facilities reduce the customer’s production costs to a minimum. All assem- 
blies are thoroughly Fansteel-inspected before shipping. 


LET FANSTEEL MAKE YOUR COMPLETE ELECTRICAL CONTACT ASSEMBLIES 


valuable metals and special alloys. 





Fansteel has the facilities and experience to furnish 
completely assembled contact units from initial de- 
sign to final inspection. These specialized services 
include: 

A thorough analysis of your contact requirements 
based on a careful consideration of all electrical, 
mechanical and cost factors involved. 


_A recommendation of correct materials and de- 
sign for both the contact facings and support mem- 
bers—spring, reed, bracket or other backing. 


Precision fabrication of the contact facings and 
the backing parts by modern specialized equipment 
and production people skilled in working with 


INCLUDE: 





COPPER BASE ALLOYS 


MATERIALS 


Assembly of contact part and support member 
into a complete, fully-inspected unit. Fansteel has 
experience and facilities for furnace, induction or 
resistance brazing, soldering, spot, projection or 
flash welding, spinning, riveting, cwhing or other 
assembly methods best suited to the application. 


You are cordially invited to consult with Fan- 
steel’s specialized and long-experienced contact en- 
gineers on any problem. For personal contact, call 
in the Fansteel man near you, or write Electrical 
Contact Division, Fansteel Metallurgical Corpora- 
tion, North Chicago, Illinois. 11306 


Kansteel 
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the enamel films to heavy pressures coupled with the 
softening effect of elevated temperatures and the action 
of the impregnating varnish solvents. 

When a winding failure occurs, it is not always easy. 


value of the insulation. Subsequent operations impose 
additional abuse on the wire insulations. Some wind- 
ings must be formed, preheated, impregnated with in- 
sulating varnishes and baked. These treatments subject 


Average Properties of No. 18 AWG Nyleclad, Formvar and Nylon 


Insulation addition, 
in. 


Adherence, 70 F 


Flexibility, 70 F 


Abrasion, oz load at 
70 F 
220 F 
250 F 
300 F 


Heat shock 


Heat aging 


Solvent resistance, 
oz, scrape test? 


Toluol-alcohol test 
examination 


Scrape test*, oz 


Methanol extraction, | 
per cent of original | 


coating weight 


Voltage breakdown, 
volts 


Examination for 
cracks or peeling 





Test method 


Micrometer 


| Wire elongated to break- 


ing point by sudden jerk 


| Wire wrapped around it- 
if 


se. 


| Scrape test with 0.016 in. 


knife edge 


Wire wrapped around it- 


self and placed in air | 


Wire placed in air oven 
168 hr at 125 C followed 
by wrapping around a 
mandre 


| diam. 


| After immersion in 


VMA&P naphtha at 75 F 


| for 25 hrs 


| In toluol at 75 F for 24 


hrs 


In ethyl alcohol at 75 F 


for 24 hrs 


| Wire immersed in boil- | 


ing mixture of 30 per 
cent toluol and 70 per 


Nylclad 


Formvar 


Nylon 


0.0029 


No cracks 


No cracks 


| No cracks 


| 


| oven for 1 hr. at 125 C | 


| No cracks 


3 x the wire | 


60 


No swelling 
or blistering 
of film 


cent denatured ethy] al- 


| cohol for 5 min. 


Soxhlett apparatus 


Two lengths 


of wire | 
| twisted with 9 twists in | 
| 434 in. lengths using 3 lb 


tension. 60 cycle poten- | 
tial gradually increased 


until failure 


Six turns of wire wrapped | 


around own diameter 


| and immersed in solvent 


for 10 sec. and unwound | 


After immersion in water 


| After immersion in 
| VM&P naphtha 


| After immersion in tol- 
| uol 





*Using 0.016 in. knife edge. 


| 
| No failure 


No failure 


| No failure 


| 


0.0028 


No cracks 


No cracks 


No cracks 


No cracks 


35 


No swelling 
or blistering 
of film 











| 
| Cracks and 
| peels 


Cracks and 
peels 


Cracks and 
peels 


0.00295 


| No cracks 


| No cracks 
| 68 
53 
| 49 
41 
| No cracks 


| 


| No cracks 


No swelling 
or blistering 
of film 





5000+ 


| 


No failure 
| No failure 


No failure 


| 


to detect and trace the exact 
cause of failure. The area 
of insulation damage may 
be extensive and when the 
wires are thoroughly cover- 
ed with a tough, well baked 
impregnant, the individual 
wires are difficult to sepa- 
rate for examination with- 
out destroying evidence of 
the cause of failure. There- 
fore, a series of laboratory 
tests for enameled wire in- 
sulation were developed to 
simulate conditions to which 
enamel films are subjected 
under service conditions. 
These tests are in addition 
to those specified in stand- 
ard industry test procedures. 
For example, it is important 
to measure the softening 
effect of heat on enamel 
films, and a scrape test for 
measuring the abrasion re- 
sistance of enameled wire 
films at room and coil bak- 
ing temperatures was de- 
veloped. This test is useful 
also to determine the soften- 
ing effect of various solvents 
present in impregnating 
varnishes, stickers and com- 
pounds. Belden Scrape 
Tester (Fig. 1) is a device 
consisting of an anvil and 
polished steel knife-edge, 
with wire being tested 
drawn slowly between knife- 
edge and anvil. Knife-edge 
is mounted in a fixture lo- 
cated at right angles to the 
passage of the wire and is so 
arranged that weights of 
various amounts can be ap- 
plied. Weight required to 
scrape the enamel through 
to the bare wire is used as a 
measure of scrape resistance 
of the wire coating. Com- 
parative test results on ny- 
lon, vinyl-acetal and Nylclad 
wire are shown in the table. 

Stripping of coil leads pre- 
paratory to making soldered 
connections is a difficult and 
costly operation that is not 
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MICROAMPERES 
.C. 


WESTON 


Wherever an electrical measurement provides essen- 
tial information... whether in the manufacture of 
electrical components, the inspection of purchased 
parts or finished products, or in the operation of some 
electrical machine . . . far-sighted buyers specify “‘me- 
ters by WESTON”. Experienced buyers know that in 
value, and in performance, there is no substitute for 
WESTON instruments. Ask your nearest WESTON rep- 
resentative for all the facts, or write for bulletin A-7-B. 
WESTON Electrical Instrument Corporation, 582 
Frelinghuysen Avenue, Newark 5, New Jersey. 


Albany « Atlanta ¢ Boston © Buffalo « Charlotte « Chicago « Cincinnati « Cleveland © Dallas ¢ Denver « Detroit ¢ Houston Jacksonville « Knoxville 
Little Rock ¢ Los Angeles « Meriden « Minneapolis « Newark ¢ New Orleans ¢ New York « Orlando « Philadelphia « Phoenix « Pittsburgh « Rochester 
San Francisco « Seattie © St. Louis ¢ Syracuse « Tulsa « Washington, D.C. ¢ in Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd. 
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only time consuming, but frequently results in the re- 
jection of otherwise good coils because of broken leads. 
As might be expected, tough and abrasion resistant 
wire coatings cannot be removed easily by mechanical 
methods such as brushing, scraping or sanding.* In 
detailing recommended procedures for removing these 
insulations, a number of factors must be considered 
such as insulation type, size of wire, length and ac- 
cessibility of the coil lead wires, time required for strip- 
ping and individual preferences. In range of sizes from 
20 AWG to 30 AWG, the hot solder method has much 
in its favor for stripping and tinning all three types of 
enameled wire. Nylon films can be removed more readily 
and at lower temperatures. Some users find that nylon 
enameled wire is particularly suited to certain windings 
where ease in stripping coil leads is of primary im- 
portance. Nylon films can be removed by soldering iron 
or dipping methods at relatively low temperatures with 
best results at temperatures from 650 to 750 F. Nylclad 
and vinyl-acetal films can be removed and the wire 
tinned by dipping in a 50-50 lead-tin solder bath held 
at temperatures of about 1050 F. Nylclad wires can be 
stripped in this manner at all times, whereas certain 
formulations of vinyl-acetal enamel are not entirely sat- 
isfactory for stripping in hot solder. Wire sizes heavier 
than 20 AWG when the cross section of the copper is 
relatively great can be stripped by revolving steel wire 
brushes or a combination of burning and _ brushing. 
Chemical strippers for all wire sizes are favored by 
many concerns. Although the action of these liquids 
may be rather slow it is not a disadvantage for certain 
windings. A tank of the chemical is usually arranged to 
accommodate a number of units to be stripped so that 
the time of stripping becomes less important. O00 


* See “Wire Stripping Practice on Coil Leads,” R. G. Roesch, Evectri- 
CAL MANUFACTURING, July 1949, p. 104. 


Vibration Control for 
Electromagnets 


Operating on vibratory power derived from an a-c 
electromagnet, the hone sharpener shown in Fig. 1, 
made by Synchro Corp., Rochester, Mich., delivers 
about 14,000 strokes per min in a straight line motion. 
Control of the vibration, which could destroy the use- 
fulness of the device, has been accomplished with a 
three-point rubber mounting of the abrasive stone 
carrier and a zinc die-cast housing having ample 
weight and a low center of gravity. A rubber foot 
wrapped around the base prevents noise transfer to 
bench or table. 

In operation, the clapper or armature is attracted 
toward the stator coil 14,400 single strokes per min 
as a result of 60-cycle power. Return stroke away from 
the coil is assisted by two opposed armature coil 
springs. Armature is hinged at its lower end on a 
phosphor bronze bearing screw; its upper end engages 
two rubber sockets mounted on the driven end of the 
stone carrier. On the other end, the stone carrier rests 
on a free-rolling rubber roller, which lies on a shelf in 
the housing. Retention of the carrier against the roller 
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is provided by tension spring that passes through the 
rubber roller and hooks on the housing. 

Stator and armature of the synchronous motor are 
of conventional construction. Stator coil is insulated 


Fig. 1—Hone sharpener uses an elec- 

tromagnet as a source of power, de- 

livering 14,400 strokes per minute in 

a straight line motion. Removable 

sharpening guide holds knife at an 
angle of 20 deg. 


Fhe 
oto oh 


Fig. 2—Free-rolling rubber roller supports one end of the 

stone carrier; armature engages two rubber sockets and 

drives carrier through a stroke of 0.100 in. Opposed coil 
springs return armature and carrier. 


layer-wound and mounted between two hard fiber 
washers on a laminated silicon steel core. Armature 
composed of laminated silicon steel stampings has a 
special contour to reduce motor temperature. 

Stones are held in the carrier with a small flat spring 
clamp, and are moved a distance of 0.100 in. in a 
single straight-line motion. Speed of the abrasive stone 


is not high enough to burn delicate cutting edges. A 
(Continued on page 194) 


ELECTRICAL MANUFACTURING 





aed How -EROSLEY ‘Traded-In” 


for Better Shelvador’ Design 


The 1950 Shelvador has been dressed up for even proved shelves is completely offset by a 49 percent 
greater “buy-appeal” in 1950. SPEED NUT savings. 


Crosley Division of AVCO Manufacturing Cor- You, too, can capitalize on savings from SPEED 
poration has replaced riveted aluminum shelves NUT brand fasteners. Ask your Tinnerman 
with streamlined, gleaming plastic attached with representative for details. Also write for booklet, 


Push-On SPEED NUTS—at no extra cost! “SPEED NUT Savings Stories”. Tinnerman Prod- 
The assembly is now done by hand rather than ucts, Inc., 2040 Fulton Road, Cleveland 13, O. In 


machine, and the higher unit cost of the im- Canada: Dominion Fasteners Limited, Hamilton. 


PREVIOUS METHOD—Two- 
TC Aa eR ea 
assembled with four rivets. 
Disadvantages: Conspicu- 
ous rivet heads; machine 
assembly; extra material 
handling. 


NEW METHOD — Plastic 
Pst-1 AS ALLA icte leet Meier: Es 

| fastened with six Push-On 
SPEED NUTS. Advantages: 
SPEED NUTS concealed; 
hand assembly; less ma- 
1 terial handling. Three small- 
er Push-Ons hold 

name plate, two tu- 

bular SPEED CLIPS 
Pied MM 

cation plates. Entire 
IIA Ze let] metal tolieo Eee 
sembled with 45 

SPEED NUTS in all. 
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a — and COMPONENTS. 


for devigned-in use 


nanewnns. MOTOR-STARTING SWITCH WITH OVERHEAT PROTECTOR 





f 
f 








Three separate functions are combined in this motor-starting switch 
with overheat protector: on-off switch, elimination of centrifugal 
switch for changing from starting to running windings, and manual- 
reset overheat protection. Type MR %-in. size above is for use on 
single-voltage motors only; a dummy terminal is provided for wir- 
ing reversible motors in either direction of rotation. Protector 
rating selection is made on exactly the same basis as a convention- 
al built-in protector application. 








ee designed to provide low-cost inherent 
overheat protection for single-phase induction motors, 
manual motor-starting switch (type C9150) starts and stops 
the motor, protects it from overheating and burning out and 
eliminates the centrifugal switch. Also it replaces a separate 
on-off line switch and separate manual-reset inherent pro- 
tector. In operation three separate functions are combined. 
Switch incorporates two sets of normally-open contacts and 
a Klixon manual-reset protector. When the start button is 
pushed, the two sets of contacts are closed in sequence, 
energizing both the main and the phase windings. At the 
same time, the start button latches in the running position 
and sets the overheat protector. When the start button is 
released, phase-winding contacts open but main-winding 
contacts remain closed and the motor runs. Pushing the 
stop button releases the latch and opens the switch contacts 


shutting down the motor. This function provides mechan- 
ical switch operation. Spencer thermal disk provides posi- 
tive overheat protection and prevents motor from burning 
out under dangerous overloads or stalled rotor conditions. 
When overload is cleared and motor cools to safe operating 
temperature, motor can be started by pushing the start but- 
ton which resets the protector simultaneously. 

Switch can be made to fit into the motor end-bell replac- 
ing the existing terminal box cover. Manual motor-starting 
switch can be used in a wide range of application such as 
washing machines, bench grinders and other types of appli- 
ances and equipment using manually-started motors from 
1/12 to % hp. Underwriters’ Laboratories requirements for 
terminal spacings and clearance within the switch itself are 
complied with. Spencer Thermostat Div. of Metals & Con- 
trols Corp., 103 Forest St., Attleboro, Mass. 


SELF-STARTING SYNCHRONOUS TIMING MOTOR 


ERIES OF self-starting synchronous timing motors can 

be used for built-in applications such as time switches, 
range timers, interval timers, coin meters, flow meters, 
electric clocks, electric counters, traffic control signals and 
photographic timers. Output shaft speeds range from 1/60 
to 1 rpm. Motors are available for 120 or 240 volts at 60, 
50 or 25 cycles with either clockwise or counter-clockwise 


Torque: Oz/in. at 1 rpm 
Volts | Input Watts —— @@—\———— 

Starting Running 
M1 ke 2.6 | 11.6 
100 1.45 4.0 | 14.5 
110 1.80 6.0 16.5 
115 2.05 73 17.5 
120 2.25 9.0 18.0 
125 2.50 10.3 18.5 
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NOW... A NEW 


Wa 


GYRATATOR 


Chicago Molded Plastics, of course! 


u 


@ Strikingly beautiful, with its smooth 
surfaces of gleaming white, the new 
Maytag Automatic Washer now brings to 
the automatic field the advantages of 
Maytag’s sound engineering and efficient, 
dependable performance. At the heart of 
this new machine is a new Gyratator in 
the characteristic Maytag red giving the 
housewife, for the first time, the advan- 
tages of the Gyrafoam washing principle 
in an automatic washer. Through its ex- 
perience in building literally millions of 
washers, Maytag has found that the 
Gyratator of molded phenolic plastics, 
more than any other material, resists the 
action of modern soaps and detergent 


solutions. It keeps its smooth, sleek sur- 
faces through years of constant use and 
combines super-efficient cleansing action 
with maximum gentleness to fabrics. 


* * * ok 


Ie is natural that Maytag, who pio- 
neered and perfected the modern 
agitator-type washing machine, 
should turn to Chicago Molded as a 
major source of supply. For CMPC 
originated the modern technique of 
molding agitators. And it is particu- 
larly significant that the first Gyra- 
tator mold, built by CMPC for May- 
tag nine years ago, is among the 
several molds in regular daily produc- 
tion here producing agitators for 
Maytag washers of the conventional 
and automatic types. 

The ability of Chicago Molded to 
produce right from the start is no 
mere accident. It comes as the result 
of more than 30 years in pioneering 


many of the most important commer- 
cial applications for plastics today .. . 
plus unsurpassed facilities for all 
types of plastics molding . .. compres- 
sion, plunger, and injection. 

This same experience and these same 
facilities are at your disposal for your 
next plastics molding job. A consulta- 
tion with a Chicago Molded engineer 
involves no obligation on your fart. 
Just write or phone. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, Illinois 
Representatives in 
principal industrial centers 


Gp COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIAL 
Q 
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rotation; power consumption is 2.25 watts at 120 volts 60 
cycles. Series SC timers are furnished with an output shaft 
for one gear and one pinion only. Series LC are furnished 
with an output shaft for either one pinion and one gear or 
two pinions and two gears. Timer can be supplied with or 
without a two-way friction clutch; clutch torque: 9 oz- 
in., =3 oz-in. Gear train is completely enclosed in a dust- 
proof steel housing. Rotor is enclosed by a drawn alumi- 


num cover—a window in cover permits observation. Other 
features: Glyptol is used to seal gear case; first high-speed 
reduction gear is made from nylon to reduce noise—a 
nylon thrust bearing is also used on the rotor shaft; motor 
will continue to run at constant speed with voltage fluctua- 
tiohs of +25 per cent; power leads are 20 gage stranded 
CF leads 5 in. long stripped % in. International Register 
Co., 2616 W. Washington Blvd., Chicago 12. 


ELECTRONIC VARIABLE-VOLTAGE ADJUSTABLE-SPEED DRIVE 


MBODYING the same basic principles of voltage control 

used in larger drives, simplified unit available in ¥%, 1, 
1% and 2 hp sizes provides control for equipment such as: 
printing presses, paper winders, slitters, folders, bag ma- 
chines, food and chemical mixers, conveyors, bottling ma- 
chines, packaging machinery, cloth-batching units, variable- 
flow pumps and centrifuges, machine tools and drilling, 
grinding, buffing and polishing machines. Designed for 
continuous operation on single-phase a-c power at speeds 
from 290 to 2300 rpm, drive provides stepless speed selection 
and adjustment throughout operating range. Functions per- 
formed by unit in addition to speed control are starting, 
stopping, jogging and creeping speeds. 

Drive consists of three basic components: a drive motor, 
control station and control cabinet. Motor is supplied in 
ball-bearing type in drip-proof, enclosed, fan-cooled, or ex- 
plosion-proof construction ; control station in NEMA No. 1 
enclosure has start-stop push buttons, run-jog selector 
switch and speed adjustor; control unit includes electronic 
rectifier, enclosed contactors and overload relays—meas- 
ures 30% x 12 x 19% in. 


Armature rectifier circuit consists of gas- and mercury- 


filled tubes V-1, V-2, V-3 and V-4 connected in a bridge 
circuit; rectifiers /-1 and V-2 are grid controlled. Motor 
field is supplied with constant excitation from rectifiers of 
the same bridge. Voltage-regulator tube, V-6, provides a 
regulated voltage for the speed adjustor and cathode-follow- 
er tube, V-5. This tube receives a signal from the speed ad- 
justor and transmits it to the phase-shift bridge which in 
turn controls the output voltage of rectifiers V-1 and V-2. 
Speed of the drive motor varies with change in voltage ap- 
plied by the controlled rectifiers. In addition tube V-5 re- 
ceives a feed-back signal from the motor armature circuit . 
which reflects any tendency of the motor speed to change 
because of load variations. This signal when impressed on 
the phase-shift bridge and makes a small adjustment in the 
output voltage from rectifier tubes V-1 and V-2 to correct 
for the variation in load. 

Pushing the start button energizes contactor M and 
starts the motor. Pressing the stop button drops out con- 
tactor M and sets up a dynamic braking circuit to obtain a 
quick stop. The run-jog selector switch permits jogging 
from the start button. Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10, Ohio. 


Six-tube electronic control unit with a-c line fuses and magnetic 
contactors for motor circuit is mounted on a pivoted steel panel 
with terminal block; drip-protected steel cabinet has top and 
bottom grill openings and louvered front panels. 


Cpe ted 


Armature 
feed back 
Voltage Cathode circuit > 

regulator follower 7 
tube V-6, tube V-5. 
a : 
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armature 
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Siar ving 
contactor 


COPPER IN PASTE FORM FOR FURNACE BRAZING 


ALLED “Cubond,” paste provides a source of copper 

that can be applied with more speed and less waste 
than conventional sources such as rings, foil, slugs, and 
electroplate. Pastes are produced in two general types: one 
with a jellied synthetic petroleum base and the other having 
a base (jellied ethylene glycol) that does not change vis- 
cosity with changes in temperature. Two forms of copper 
are used, finely divided copper for places where furnace 
atmospheres have minimum contact and cuprous oxide for 
other joints. Pastes are non-settling even when thinned and 
vehicles decompose into gases when heated leaving no 
residue. Wetting agents have been added to all pastes but 
fluxes and anti-splattering agents are included only in the 
petroleum-base pastes. In general the pastes can be ex- 
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truded in the form of rounds or ribbon or thinned and 
applied by dipping, spraying or brushing; extrusion guns 
are available. 

Petroleum-base pastes thin slightly with heat for appli- 
cations where it is expedient to apply the copper in one 
spot and depend upon vehicle fluidity to carry copper to 
nearby areas. Where parts are to be assembled by a press 
fit and brazed, the pastes can be used as a lubricant for 
the press fit and at the same time deposit copper at the 
junction for subsequent brazing operation. Constant-level 
baths at the presses have been used for this purpose. By 
incorporation of a small amount of finely divided iron 
(1 to 12 per cent), a cementing material can be made from 
the copper paste and used in cases where loose fits for ex- 
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RCA FIRST: 


es 


Beam Triode 


Tested at one million watts input 


The Fountainhead of Modern Tube Development is RCA 


The new RCA-5831 has a conservative 500-kw output* 
with less than 2-kw grid drive! 


IMAGINE A TUBE just a shade over 38 inches long and 9 inches 
in diameter that handles with high efficiency an input of 650 
kilowatts* in continuous commercial service .. . that, then, is 
the new and revolutionary RCA-5831 super-power beam triode 
—tipping the scales at a mere 135 pounds! 


This new tube can be operated with maximum rated plate 
voltage and plate input at frequencies up through the AM 
broadcast band and much higher. The limitations for opera- 
tion at the higher frequencies have not yet been determined, 
but we will welcome requests for information on specific 
applications. 


The RCA-5831 is unique in that it features a symmetrical 
array of unit electron-optical systems embodying a mechanical 
structure which permits close spacing and accurate alignment 
of the electrodes to a degree unusual in high power tubes. 
Ducts for water-cooling the plate and beam-forming cylinder 
are built-in and have simplified hose connections. The grid- 
terminal flange employs a water-cooled connector. Because of 
the electron-optical principles incorporated in its design, the 


5831 has low grid current and hence requires unusually low 
driving power. 

Other features of the RCA-5831 include a multi-strand, thori- 
ated-tungsten filament for economical operation as well as 
high emission capability, and low-inductance rf leads and 
flange terminals. 


A technical bulletin covering the RCA-5831 in more detail, 
is available from RCA Commercial Engineering, Section C41R, 
Harrison, N. J. *Unmodulated class C service 


ANOTHER new RCA tube... 


-.- the RCA-5675 “’Pencil-Type”’ Triode for UHF 
applications: RCA-5675 is a new medium-mu 
triode employing a double-ended coaxial-elec- 
trode structure, for use in grounded-grid circuits. 
Asa local oscillator, it will deliver a power output 
of 475 milliwatts at 1700 Mc. and about 50 milli- 
watts at 3000 Mc. 


See the new RCA-5831 at the RCA Exhibit, 1.R.E. 
National Convention, Grand Central Palace, N.Y.C., March 6-9. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 
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pansion purposes are required. Cement action holds copper 
in place, fills cracks or loose joints and provides fillets to 
the desired size. Metals Refining Co., Hammond, Ind. 


SHOCK-MOUNTED PANEL METERS 


Developed to meet specifications outlined by the Signal 
Corps to withstand extreme shock, line of meters has self- 
contained shock mount, a redesigned D’Arsonval type move- 
ment and special frame structure. Instruments are designed 
to withstand the following tests simulating service condi- 
tions: high-shock test with instruments mounted firmly to 
panels subjected to 2000 Ib-ft blows in each of three direc- 
tions; vibration test with meters subjected to 6 hr of vibra- 
tion, 2 hr in each of three planes, at a frequency of 2 to 10 


cps with a total excursion of 0.400 to 0.500 in., and at a fre- 
quency of 10 to 33 cps with a total excursion of 0.040 to 
0.060 in. ; tumbling or bounce test with instruments mounted 
in 2-lb sleeves are placed in a compartment of a tumbling 
machine and rotated at 5 rpm. Hermetic sealing of meter 
gives complete weather protection. Milliammeters are avail- 
able in standard 11%4-, 214-in. MR26 Series, 314-in. MR36 
Series, and 414-in. sizes; interchangeable physically and 
electrically with existing JAN types. Marion Electrical 
Instrument Co., Manchester, N. H. 


MAGNESIUM EXTRUSION ALLOY 


Improved magnesium extrusion alloy containing 6 per 
cent zinc and 0.6 per cent zirconium, has increased tough- 
ness, relative insensitivity to notch effect, and good impact 
toughness and fatigue strength. High strength properties 
are due mainly to the small grain size, insured and main- 
tained by the addition of zirconium. Other factors contrib- 
uting to strength properties are extrusion conditions, such 
as speed, temperature and reduction of area. Tensile yield 
and compressive yield strength of the alloy are substantially 
the same, whereas in other wrought magnesium alloys the 
compressive yield is normally only 60 to 70 per cent of the 
tensile yield strength. While first major uses were in air- 
craft field, requirements of strength, toughness, notch insen- 


Specific gravity 1.83 
Melting point, deg F 1175 

1.6 x 10-5 
47,900 
24,000 
73,000 
51,000 


Coefficient of thermal expansion (65 to 750 F) 
Ultimate tensile strength, psi 

Ultimate shear strength, psi 

Ultimate bearing strength, psi 


Ultimate bearing yield strength, psi 


sitivity and light weight are applicable in textile machinery, 


materials handling equipment and other commercial appli- 
cations where aluminum shapes are now used. Alloy, desig- 
nated ZK60, is not recommended for service at elevated 
temperature, because properties drop off rapidly with in- 
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creasing temperature. Minimum properties given in table 
can be assumed to hold good up to 180 F. Use of the alloy 
in salt atmospheres or under conditions of excessive humid- 
ity is not recommended, although painted parts have been in 
service for as much as three years with no trouble noted. 
When subjected to continuously applied stresses or to resid- 
ual stresses of sufficient magnitude, alloy may exhibit stress- 
corrosion failure. Arc-welded structures containing residual 
stresses from forming or assembly operations need to be 
stress relieved for 1 hr at 300 F. Continuously applied 
stresses should not exceed 18,000 psi. Maximum formability 
is obtained at 500 F. Dow Chemical Co., Midland, Mich. 


ENCLOSED ROTARY RANGE SWITCHES 


Line of small rotary switches (series 240) designed for a 
wide variety of applications such as hot plates, rangettes, 
coffee makers, fan-type heaters, washers, small motors, 


beauty parlor equipment and air conditioning and ventila- 
tion equipment. Switches are entirely enclosed with a base 
of special heat-resistant plastics that will withstand ambient 
temperatures up to 400 F ; switch measures 14% x 1% x 1 in. 
Switches are of the slow-break type and are available in two 
models: one for single-hole mounting and the other for 
snap-in mounting. Circuit arrangements in both models in- 
clude series-parallel 3-heat. 4-position, in both single and 
double pole; on and off, both single and double pole; and 
off-on (circuit 1), off-on (circuits 1 and 2) double pole. 
Ratings are 15 amp, 125 volt and 7% amp, 250 volts, a-c 
only. Switches are UL approved. Hart Mfg. Co., 112 Bar- 
tholomew Ave., Hartford, Conn. 


HERMETICALLY-SEALED MERCURY RELAY 


Requiring only 7 ma to operate, hermetically-sealed sen- 
sitive mercury relay (Type 5000) has either normally open 
or normally closed SPST low-resistance contacts rated at 


115 volts 60 cycles, 5 amp non-inductive. Relay can be 
furnished with coils for operation on any standard voltage 
up to and including 230 volts 60 cycles. Current in coil is 
maximum 0.007 amp at 115 volts a-c. Springs and pigtail 
connections have been eliminated to remove failure points. 
Contacts are hermetically sealed in non-oxidizing gaseous 
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erfect fo purpose... 


PACKARD 


fractional horsepower 


MOTORS 


Packard motors are the answer to your 
fractional horsepower motor require- 
ments. Their recognized dependability 
and efficiency, plus rugged design and out- 
standing uniform quality will increase the 
prestige and trade acceptance of your 
products. 


Packard motors are mass-produced by 
specialists who have built fractional 
horsepower motors exclusively for the past 
33 years. Today our enlarged plant facili- 
ties and all of our engineering and manu- 
facturing experience continue to be con- 
centrated in this single field. 


Profit now from this singleness of purpose. 
Remember, for superior performance, for 
quick service and complete satisfaction, 
specify Packard motors . . . the perfect 
answer to your fractional horsepower 


ei 


Packard Electric Division, General Motors Corporation, 


Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS 
FOR THIRTY-THREE YEARS 
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atmosphere. Relay is applicable to temperature control in 
laboratory equipment and incubators for use with mercury 
in glass thermo-regulators ; also for electron tube plate cir- 
cuits, photoelectric cells, pilot lamp control, liquid level con- 
trol, signal circuit control, solenoid valves, low-current burg- 
lar alarm circuits, industrial oil and gas burner controls and 
communication circuits. Phenolic cover completely encloses 
relay and simplifies mounting. Adams & Westlake Co., 1108 
N. Michigan, Elkhart, Ind. 


EXPLOSION-PROOF MOTORS 


Squirrel-cage, totally-enclosed, type CSP, explosion-proof 
motors have heavy steel construction for resistance to cor- 
rosive atmospheres. Special primer, thermosetting varnish 
and nitrocellulose-base finish are used. Pre-lubricated ball 
bearings provide effective lubrication without attention— 


no greasing. These motors are designed for constant-speed 
drive applications, such as pumps, blowers, or compressors, 
and may be safely used in any location where Class I 
Group D explosive materials or atmospheres are encoun- 
tered. Frames 224 to 326, in 1- to 20-hp ratings, for 2- and 
3-phase, 25-, 50-, 60-cycle, 208-, 220-, 440-, 550-volt serv- 
ice are available. Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30. 


SHADED-POLE INDUCTION MOTORS 


In ratings from 1/10 to 1/60 hp at 1550 rpm on 60-cycle 
voltage, shaded 4-pole induction motors are available in 
three frame styles. A drawn-steel housing with self-align- 
ing bearings is available for general purpose applications; a 


die-cast housing is offered with ball bearings or sleeve bear- 
ings; third frame style has unit bearing construction, totally 
enclosed with sealed life-time lubrication. Rotors are die- 
cast and can be made to specifications for speed control with 
reactors or tapped windings. Efficiency is 33 per cent in 
larger ratings. Type 330-S is for face mountings; type 
330-U is for horizontal or shaft-up applications; and type 
330-UX is for horizontal or vertical shaft-down applications. 
Motor is 3% in. in diam, length ranges from 2 to 4 in. 
Shaft diameter is 0.31 in., length to specification. Windings 
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for 115 or 220 volts 50 or 60 cycles can be furnished. Russell 
Electric Co., Div. of The Raytheon Mfg. Co., 4501 S. West- 
ern Blvd., Chicago 9. 


ELECTRIC CENTRIFUGAL PUMPS 


Two pumps both of the centrifugal type have been de- 
veloped by manufacturer. Miniature electric centrifugal 
immersion pump (right) has an overall height of 3 in. 
and weighs 16 oz; fleapower motor is treated to withstand 
moisture. Pump capacity is 45 gal per hr at free discharge, 
30 gal per hr at 12 in., and shut-off is 20 in. Typical appli- 
cations for this pump powered by 110 volt 60 cycle supply 
are decorative water fountains, displays, evaporative cool- 


ers, and humidifiers. Small portable circulating pump (left) 
has an overall height of 1134 in. and an extension below mo- 


tor of 7% in. At free discharge, capacity is 400 gal per hr,* 
308 gal per hr at 1% ft, 113 gph at 8% ft and 38 gph at? 
12-1/3 ft, with a static maximum of 14 ft. The 1/30 hp 
continuous duty motor is thrust protected and totally en- 
closed. It has a stainless steel shaft and uses 110 volt 60 
cycle power. Pump is all bronze with % in. OD copper 
tubing outlet. Samuel S. Gelber Co., 162 N. Clinton St., 
Chicago 6. 


A-C CONVENIENCE OUTLET 


Small UL-approved auxiliary outlet that will withstand 
rough usage has a double mounting plate for maximum 
rigidity Requires mounting centers of 1% in. and 1 am 
clearance behind panel. Mounting holes are 0.140 in. and 
permit assembly with either 4% in. eyelet or No. 6 screws. 


Body is molded of black phenolic ; other colors are available. 
Approved for 15 amp at 125 volts and 10 amp at 250 volts 
service. Alden Products Co., 117 N. Main St., Brockton 
64EM, Mass. 


COMBINATION STARTER 


Designed for control of polyphase motors from 1 to 100 
hp, combination starter (8539) has a circuit-breaker operat- 
ing mechanism. Interlock prevents opening door when 
breaker is on although an authorized person can release 
interlock for inspection without power interruption. When 
door is reclosed, a self aligning handle indicates true posi- 
tion of breaker. Operating handle can be locked on or off 
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199 Washington St., Boston 8, Mass. 





DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « .add attraction—safety—service ? 


— what lamp to use 
— how to use it 
— what it will do 

2 — what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! -tanoscox’oF puot ucts.” 


Write us on your design problems. 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 


TAP-LOK INSERTS 


(Pat.) tap their own threads into all types of plastics, 
wood and soft metals for increased shearing 
strength,when screws, bolts, studs, etc. are used un- 
der stress loads. Self-tapping segments securely lock 
inserts and screw fasteners in cored or drilled holes. 


TAP-LOK INSERTS Promote Efficiency and Savings 


Eliminate moulding problems with Tap- 
Lock INSERTS and obtain stronger assem- 
blies. Illustrated folder on request. 


GROOV-PIN CORP. 


2017 KERRIGAN AVE. 
UNION CITY, N. J. 


with one, two, three er four padlocks of varying sizes; 
handle locking mechanism also locks door. Thermal (coil- 
less) magnetic circuit breaker is tamper-proof, gives repeat 
protection and can be quickly reset. Straight-line guided 
vertical motion of armature and movable contact assembly 
eliminates bearing wear. Mounting and wiring conform to 
new NEMA standards. Square D Co., 4041 N. Richards 
St., Milwaukee 12, Wis. 


PRESSED STEEL MOTOR TERMINAL BOX 
Made of pressed steel instead of cast iron to save 
weight, electric motor terminal and conduit boxes are avail- 
able in three sizes. Size 1 will take conduits from % to 1 in, 


size 2 will take 1 and 1% in. conduits and size 3 will take 


conduits up to 2% in. Motor manufacturers may specify 
holes in back and bottom to suit their standard design. Gas- 
kets are available for use between back of box and motor as 
well as for the cover. Kolton Electric Mfg. Co., 123 New 
Jersey R. R. Ave., Newark 5, N. J. 


REDESIGNED BRAKEMOTOR 


Braking disks are mounted closer to motor, shaft is short- 
er and the magnets are placed farther away from the motor 
for more heat dissipation. Tension springs mounted on the 
main brake studs are readily accessible for adjustment, 
Easily removable standard cover may be replaced by a 
wrap-around cover for installations where space is limited. 
Motors are available in NEMA frames 151 to 505, with 
standard mounting dimensions. Seven basic brake sizes for 


frames 151 to 505; number of braking surfaces, type of 
magnet coils, and type of actuating springs can be varied to 
meet special braking torque requirements within torque 
range of 1%4 to 450 lb-ft. Brakemotors are available 
standard a-c and d-c voltages; from ™% to 100 hp. Star 
Electric Motor Co., 206 Bloomfield Ave., Bloomfield, N. J. 


MINIATURE BALL BEARINGS 


Of Conrad (retainer) design, bearing is said to reduce 
friction by 1/3 compared to the next larger size, has a 3 
per cent reduction in internal surface speeds and increasé 
the speed limit by half; cuts weight and space requirements 
by 70 per cent and reduces centrifugal forces 80 per cett 
and moment of inertia, or flywheel effect, 86 per cent. Beat 
ing is fully ground and measures 4 in. OD by 3/32 
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<< NEW IRVINGTON 100 


Specifications: 


Dry Dielectric... 
Moisture Resistance 


2000 VPM 
tues Good 
Oil Resistance ..... voces Excellent 
Aeid Resistance ......... 
Alkali Resistance 


Heat Resistance 


..... Excellent 


Very Good 
Excellent 

25° @ 30 deg. C. 
Sp. Gr. ............0.903 @ 30 deg. C. 
Sp. Gr. for use Optional 
Solvent............ V. M. & P. Naphtha 


CLEAR INSULATING J 


VARNISH 


4 ~ Un 
7S 


, 
. 


Now-— just one varnish is all you need for practically all 


windings. And just one coating normally is enough, 
when it’s a coating of Clear Irvington #1100. 


This new insulating varnish penetrates to the deepest 
coil layers, adhering firmly to the wires, and bonding 
all into a solid mass. The coating produced is tough, 
oil-proof and lasting. An internal-curing varnish, it 
hardens clear through after quick baking. The solvent 
used —V. M. & P. naphtha—will not attack magnet wire 
coatings, Both shelf stability and dip tank stability 
are good. 


Irvington #1100 is the latest product of Irvington 
laboratories. It was developed after extensive research 
to provide a single varnish for use on all windings except 
those operating at highest peripheral speeds . . . a top- 
quality varnish at a moderate price. Standardize on 
Irvington #1100 and you'll cut your varnish inventory 
and costs. Samples on request. 


VIRVINGTON 
: Vanish ¥ Insulator Go. 


" Irvington 11, New Jersey 





Clean big 
parts with 
the Oakite Steam Gun! 


HERE's am easy way to clean metal parts that are too 
large to be soaked in tanks or conveyed through 
washing machines. 

Just use the Oakite Solution-Lifting Steam Gun to 
apply Oakite cleaning solution under 40 pounds pres- 
sure. Dirt disappears quickly, leaving parts ready for 
assembly, further machining, pre-paint treatment, etc. 
(Same gun applies Oakite paint-stripping solutions. ) 


FREE For illustrated folder F7338—telling more 
about the Oakite Steam Gun—write to Oakite 
Products, Inc., 18H Thames St., New York 6,N. Y. 


ALSO ask about Oakite procedures for: 
Machine cleaning Tank cleaning 
Pre-paint treatment Pickling 

Barrel cleaning Burnishing 


Electrocleaning 
Paint stripping 
Rust prevention 


zed INDUSTRIay Cle, 
N, 


KITE 


FRADE make OF6. ws. Pat. OF. 
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New Durakool Mercury Timer 
Relays are doing things here- 
tofore thought impossible. 
Stops or starts, from .15 to 
20 second delays, millions of 
clean contacts assured Non- 
breakable, non-explosive, non- 
corrosive. Durakool helps you 
engineer the application. Ask 
for technical Bulletin 800. 


DURAKOOL, INC. 
Elkhart, Indiana 
Canadian Representative 


Controlite Eng. & Sales, Ltd. 
Toronto 5, Ont. 
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wide, with a bore diameter of 5/64 in.; both diameters are 
held to tolerances plus zero, minus 0.0002 in. Retainer or 
separator is of pressed and hardened beryllium-copper with 
a tensile strength of 180,000 psi. Applications include in- 
strumentation and control, particularly in synchro and 
servo devices. New Hampshire Ball Bearings, Inc., 7 Micro 
Circle, Peterborough, N. H. 


PILOT-OPERATED SOLENOID VALVE 


Line of solenoid pilot-operated single-plunger valves 
(type SA) employs a small solenoid traveling through a 
\ in. stroke to move a small pilot-valve plunger and apply 
air to the operating piston of the main-valve plunger. 
When solenoid is deenergized pilot cylinder is exhausted 


on ay 


through a small pilot valve permitting the main plunger to 
return under the bucking cylinder pressure on the opposite 
end. Since solenoid plunger and small pilot cylinder are 
light and have short travel, valves can be operated at high 
speed from normal air pressures such as in production 
welders. Plungers and operating pistons are stainless steel. 
Housing and all other internal parts, except the packing, are 
brass or bronze. Furnished in 2-, 3-, 4- and 5-way designs 
in %, %, % and 1 in. sizes. Air to 200 psi; oil or water to 
250 psi. C. B. Hunt & Son, Inc., Salem, Ohio. 


MINIATURE SOCKETS 


Seven-pin miniature tube sockets utilize two types of 
glass-bonded mica (Mycalex 410 and Mycalex 410X) as 
an insulator. Sockets with Mycalex 410 were developed 
for applications requiring close dimensional tolerances not 
possible in ceramics and lower loss factor than mica filled 


phenolics. Sockets in Mycalex 410X developed to compare 
favorably with general purpose phenolics in economy but 
with a loss factor of only about one-fourth of that material. 
Illustrated are two views in actual size of the 7-prong 
socket. Sockets with different numbers of prongs are in 
the development stage. Dimensions meet RMA standards. 
Mycalex Tube Socket Corp., 30 Rockefeller Plaza, New 
York 20, N. Y. 


D-C MOTOR WITH BUILT-IN BRAKE 


Electrically-operated mechanical brake is built into this 
d-c motor for rotating or linear-motion applications where 
precision movement is needed and where motor must be 
stopped from top speed in a minimum number of revolutions. 
Brake is tamper-proof and is preset at the factory. Motor 
operates on 28 volts with a running torque of 1.1 oz-in. at 
19,000 rpm. Brake operates within the range of 18 to 30 
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1. It gives you faster print- 
ing intermediates. Now you 
can speed up quantity print pro- 
duction ...save time and money 
... with new Kodagraph Auto- 
positive Film! What's more, you, 
or your local blueprinter, can 
expose this amazing reproduc- 
tion material in high-intensity 
blueprint or direct-process ma- 
chines... or ina vacuum frame; 
develop it in standard photo- 
graphic solutions. You get posi- 
tive intermediates directly ... 
and the job can be done quickly, 
economically . .. under ordinary 


light. 







...and 4 new 





3. It simplifies revision, reference. Both sides of 
Kodagraph Autopositive Film are matte-surfaced . . . 
can be written on with pencil or pen. And since the base 
is highly translucent, details can be read from either 
side without use of an illuminator. 


Mail coupon today 
for this free illustrated 
booklet giving all the 
facts on Kodagraph 
Autopositive Film— 


ROCHESTER 4, 


the latest addition to Name 
the famous Kodagraph 

line of reproduction 

materials, City 





in print production for you 


ES 


TRADE-MARK 


2. It holds detail—amazingly. 
Kodagraph Autopositive Film 
combines a high-contrast photo- 
graphic emulsion and famous 
Kodak safety film base. It 
catches the finest line — keeps 
close lines from “filling in.” 
Think what an aid this new in- 
termediate material will be in 
producing print-making “mas- 
ters” from difficult originals . . . 
how it can save you many thou- 
sands of dollars in redrafting 
costs—while assuring final prints 


of highest quality! 






4. It even reproduces illustrations and text on 
opaque stock—giving you sharp, fast-printing “masters” 
which will produce sparkling direct-process prints. An 
economical short cut you'll appreciate in preparing data 
sheets, instruction manuals, and parts lists. 


EASTMAN KODAK COMPANY 
INDUSTRIAL PHOTOGRAPHIC DIVISION 


68 


N. Y. 


Gentlemen: Please send a copy of your folder on Kodagraph Autopositive Film. 


Position 
(please print) 





State 


SPECIFY “Hasse! 


specially engineered 


volts. Dimensions (excluding worm gear) are 3.5 in. x 1.75 
in. diam; mounting plate measures 2.7 x 3.4 in.; full weight 
of motor is slightly over 1 lb. Electro-Aire, Inc., 11439 
Vanowen St., North Hollywood, Calif. 


PLATE CIRCUIT RELAYS 


Redesigned series LC plate circuit relays include a 
molded phenolic coil bobbin with solder terminals on the 
coil periphery. Breakdown insulation is up to 2500 volts 


A 


rms; added space in the bobbin allows windings up to 
40,000 ohms. Relay requires only 90 milliwatts for oper- 
ation; 46 in. silver contacts are rated at 5 amp. Base is 
designed for either rivet or screw mounting. Potter & 
Brumfield, Inc., Princeten, Ind. 


MAGNETIC COUNTER 


Three or four-digit small lightweight magnetic counters, 
applicable for industrial use, measure approximately 1 x 1 
x 2 in. and weigh 2 oz; units can be used wherever space 
is limited. Additive or subtractive counter wheels record 
a maximum of 1200 counts per min. Figures are either 
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Hassall cold-headed fasteners 
can improve your products and 
save you money, even on short 
runs. Send us your specifications 
for your nails, rivets and screws 

. in diameters from 1/32” to 
3/8”...lengths up to 7”...in any 
workable metal ...in prac- 
tically any finish. Your inquiry 
will be handled promptly. 
Ask for free catalog. 


JOHN HASSALL, INC. 


124 Clay Street * Brooklyn 22, N.Y. 





white or fluorescent on black. Each wheel can be reset 
manually. Actuated through electromagnets, these counters 
can be driven by electron tube plate circuits, or can be 
operated by a contacting device. 24 or 110 volt a-c or d-c 
coils are available. Die-cast case in smooth black lacquer 
finish supplied. Abrams Instrument Corp., Lansing 1, Mich. 


BALL-BEARING LOOM MOTOR 


Using heavy-duty pre-lu- 
bricated ball bearings, loom 
motor withstands shock and 
vibrations encountered in 
high-speed weaving. Design 
permits loom to utilize the 
kinetic energy of the large 
diameter rotor and drive the 
loom throughout the entire 
picking cycle, thereby elimi- 

nating losses and heat which results from regeneration. 
Cyclic peaks of power have also been reduced to a minimum 
without the use of external flywheels. This leveling of the 
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For complete mechanical and electrical 
data, capacity ratings and sizes .. . 
write for your copy of Form #746-F. 
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Mallory 


Motor Capacitors 


Set The Pace For Continuous, 
Trouble-Free Service! 


Service-minded design engineers have standardized on Mallory 
AC Motor Starting Capacitors ... because they can be relied 
upon for long unfailing performance. 


The plastic case, first introduced by Mallory, resists moisture 

. insuring continued operation in humid applications. The 
splash-proof end cap completes the insulation . . . permanently 
protects the terminals. The easy-mounting bracket not only 
simplifies assembly but also provides an extremely rugged and 
dependable device for attachment to the motor. The result. . 
Mallory Motor Capacitors perform in a manner that keeps 
customers happy. 


That’s service beyond the sale! 


Mallory electrical, electronic and metallurgical know-how is at 
your disposal. What Mallory has done for others can be done 
for you. 


If desired, Mallory AC Capacitors can be supplied without hardware for use with your present mounting method. 


SERVING INDUSTRY WITH 


P.R. MALLORY & CO. Inc. Capacitors onan 
Controls Resistors 
A L L O RIT Rectifiers Vibrators 
Special Power 
Switches Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





MARCH 1950 


139 





HIGH HEAT 


MICA PLATE 
tor DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric sirength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


power input curve improves power factor of the motor as 
well as overall efficiency. Use of a relatively high slip damp- 
ens vibration and reduces whip of the crankshaft during re- 
verse movements of the lay, and affords a more uniform 
beat-up. Furnished in ratings from % to 2 hp; frames 214 
and 216 for use on old-style looms; and NEMA 224Y and 
225Y frames for installation on new looms. The Louis Allis 
Co., Milwaukee 7, Wis. 


MIDGET DISK-TYPE CAPACITOR 


Only 19/32 in. in diam, midget Ceramicon capacitor pro- 
vides easy application in small spaces and simplifies solder- 
ing operations. Rating of capacitor is 0.01 mfd; voltage 
rating is 400 volts d-c based on a life test of 800 volts d-c at 


85 C for 1000 hr. Power factor is 2.5 per cent max at 1 ke 
at not more than 5 volts rms. Insulation resistance is 7500 
megohms minimum. Capacitor is insulated with dipped red 
phenolic. Erie Resister Corp., Erie, Pa. 


SMALL WORM-DRIVE MOTOR 


Assembly is available with output speeds from 400 to 
25 rpm. Typical applications are on animated advertising 
displays, coin-operated machines, and similar uses where 
small size and economy are determining factors. Worm- 
drive makes it possible to have the drive shaft parallel to 
the motor frame. Torque will vary with speed and type of 
motor used. At 1 rpm all assemblies develop in excess of 


% Two independently-adjustable 
controls conveniently manipulated 
by tandem knobs—such is the pur- 
pose of Clarostat Concentric-Shaft 
Controls. Tandem-mounted units are 
securely and rigidly held together by 
connecting straps. Clarostat’s center- 
less-ground precision shafts assure 
velvety s-m-o-o-t-h operation. 
Incidentally, Clarostat controls and 
resistors predominate in Du Mont, 
RCA, GE, Philco, Regal, Air King, 
* Garod, DeWald, Emerson, Magnavox, 


Wide choice of resistance Farnsworth and other TV sets. 
values, taps, tapers. With 
or without switch. 


240 oz-in. At 10 rpm torque ranges from 24 to 125 oz-in. 
Assembly is lighter and smaller than spur gear motors of 
equivalent capacity. There is no standard assembly for this 
model; dimensions are determined by the rpm of the final 
shaft. Specifications on the motor shown above are typical: 
dimensions, 27% x 24% x 3% in; shaft diameter, 4% in.; 
shaft extension, 2%4 in.; speed, 42 rpm; 117 volt, 60 cycle; 
weight, 1 lb 10 oz. Gleason-Avery, Inc., Auburn, N. Y. 


Only 1-1/8” dia. One-hole 
mounting bushing 3/8” dia. 
X 3/8” 1. Single locating 
projection pin. 

w 
Either Series 37 (Composi- 
tion-element) or 43 (Wire- 
wound), or combined. 


ELECTROSTATIC CATHODE-RAY TUBE 


Originally designed for use in small industrial oscillo- 
scopes, electrostatic cathode-ray tube, type 3MP1, can be 
s used in equipment for TV servicing and testing industrial 
J/\ A. apparatus such as welders, amplifiers and electronic timing 

ie devices. Screen diameter is 3 in. and overall length is 8 in. 
Special processing of the screen gives a brighter trace than 
normal tubes of the same electrical ratings according to 
manufacturer. Tube is an electrostatic focus and deflection- 
type with a 20-pin base. Maximum ratings for the tube in- 
clude an anode No. 1 d-c voltage of 1000 volts and an anode 


Bulletin 112 on request. 
Let us quote on your needs. 


CLAROSTAT MFG. CO., INC 


a 
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NO DOUBT you've experienced it—the real pleasure in grasping a problem, 
wrestling with it a bit, and then coming up with a solution. The unusual electrical 
insulation part shown above is a good example. It illustrates the kind of problem 
that could arise in your plant—and wind up in our ‘Imagination Department.” 

To make the part, the Manufacturer wanted plenty of structural strength, 
dielectric strength, light weight, and resistance to moisture, heat, and corrosion 
—all wrapped up in a material that was easy to machine. Continental-Diamond 
studied the problem, used a little imagination, and came up with two different 
plastics—Laminated Dilecto Tubing for the threaded section, and Celoron 
for the molded, macerated ring. 

It's a good example of imagination at work—but it’s a better example of how 
you, too, can depend upon C-D to engineer the right plastic for your needs. For 
C-D has no “‘axe to grind.’’ We can recommend from five basic plastics subdi- 
vided into a remarkably wide range of grades and combinations of grades to meet 

your requirements. For complete engineering help or fast delivery of any grade, 


call your nearest C-D office, any time. 


CELORON (Molded High-Strength Plastic) 
MICABOND (Bonded Mica Splittings) 

& DIAMOND FIBRE (Vulcanized Fibre) 
VULCOID (Resin Impregnated Fibre) 
DILECTO (Laminated Thermosetting Plastic) 






DE-2-50 


BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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No. 2 d-c voltage of 2500 volts; maximum negative bias 
value is 200 volts d-c and the positive bias value, 2 volts d-c, 
Maximum circuit values: grid No. 1 circuit resistance, 1.5 


megohms; resistance in any reflecting electrode circuit, 5 
megohms. General Electric Co., Electronics Dept., Elec- 
tronics Park, Syracuse, N. Y. 


MULTISECTION MINIATURE CONTROLS 


* Complete control sections (Multisections) can be added 

Every Kind to Type Q, PQ and RQ controls the same way as switches 
are attached. Each section adds 19/32 in. of depth to basic 

control, and with these units a variety of dual, triple and 


Quick Delivery 


NEARBY STOCKS INCLUDE: ASSEMBLED MULTISECTION 


AND SINGLE CONTROL 4 
BARS—carbon & alloy, hot TUBING—seomliess & welded, ip 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 

PLATES—U, M. & sheared, REINFORCING bors & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


ws y a RP e 0 K quadruple controls can be assembled without special tools. 


Sections are supplied in 17 different resistance values, 
Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, ranging from 1000 ohms to 10 megohms, International Re- 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, sistance Co., 409 N. Broad St., Philadelphia 8. 
Chicago, Milwaukee, St. Louis, Los Angeles, Sen Francisco 
MINIATURE TERMINAL LUGS 


Smaller than manufacturers’ standard line, miniature 
terminal lugs have been designed for lighter and smaller 
parts in the electronic industry. Miniature series (41 types) 


IRC MULTISECTION 


are silver plated and treated to prevent corrosion. Applica- 


PROVIDE DELAYS | ble to aircraft and armament electronic equipment, as well 
as hearing aid devices and other small size units. U. S. 
RANGING FROM S oabaaiiee fac i Gusunnil St., Glendale 3, Calif. 


Features — _ SINTERED-METAL BEARING 


temperature changes from —40° to 110° B Oil-impregnated sintered-metal bearing (Oil Well Bear- 
. . . Hermetically sealed; not affected By ing) has a cavity of uniform size in the center of bearing. 


orate ee As oil or grease is impregnated into the sintered metal by 
...- Compact, light, rugged, inexpensive . . . 
Circuits available: S. ST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


¢ 
: e 
bil_“Amperite REGULATORS are the simplest, 
gee cheapest, and most compact method 
° 


obtaining current or voltage regulation ; oo i ; 
. . - For currents of .060 to 6 Amps. ... static pressure, it fills this cavity or pocket as well as the 


Hermetically sealed; not affected by altitude, pores in the sintered metal body itself giving a large oil 

—— Se acemniaimaaand idietn. | content. Bearings are supplied in three types: pocket-type 

| with an open cavity for heavy-load bearings; sponge-type 

FA mperite CO., Inc., 561 Broadway, New York 12,,N. Y. | bearing with a pocket filled with sponge-iron to provide capil- 


ida: Atlas Radio Corp., Ltd., 560 King St.. W. Toront lary action for retaining oil where bearing is subjected to 
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No ‘Steakdow, %” even 


after roughest handling, with 


this new insulation 





What does insulation breakdown cost you? . . . In customers “soured” on 
your product? In salesmen explaining, instead of selling your line? In exces- 


sive maintenance ? 

BH “649” Fiberglas Tubing and Sleeving is proof that insulation can be 

toughened against abrasion. Even after rough handling and severe bending, 

BH “649” retains its rated dielectric strength. 

BH ‘'649" stays supple after baking 12 hours at 300°F. No flowing, soften- 

ing or blistering after 15 minutes at 425°F. Basic Fiberglas braid (1200°F) 

unaffected by aging. 

You get this superior Fiberglas insulation at the price of ordinary cotton-base 

or rayon-base insulation. Often a less expensive grade of insulation can be 

used since there is little or no loss of dielectric strength in assembly or 

product use. 

BH “649” is made in Grades A-1, B-1, C-1 and C-2—in all sizes from 

No. 24 to ¥g” inclusive. Samples futnished gladly on request. 

BENTLEY, HARRIS MANUFACTU J). CONSHOHOCKEN, PA. 
ES 


Bentley, Harris Mfg. Co., Dept. M-40, Conshohocken, Pa. 
I am interested in BH 649" Fiberglas Tubing and Sleeving. Send samples for production 








testing of Grade in sizes as follows_________ for______operating at tem- 
(size or I.D.) (product) 

peratures of °F. ot... Volts. 

NAME ree 

ADDRESS 
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KNOT IT... Take a length of 
BH “649”. Knot it. Pull it as tight 
as you can. Twist it. Then loosen the 
knot. There is no cracking. No 
change in the dielectric strength. 


RUB IT... Take a 
length of BH “649”, 

Rub the sample up and 

down briskly against the 
edge of a desk or chair. See 


how difficult it is to damage 
the coating. 







HOLD A 
MATCH UNDER 
i oer oe 
kength of BH “649”, 
Hold a lighted match under it. BH 
“649” will not support combustion 


% 


COUPON -oorrrrrr nnn nnn eo 


Send samples, pamphlets and prices 
other BH Products as follows: 


BH non-fraying Fiberglas Sleeving 


Cotton or Rayon-base Sleeving and 
Tubing 
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heat; thin-wall bearings have a group of small holes replac- 
ing the pocket so that the structure of the bearing wall is not 
weakened. All bearings are made to customer’s specifica- 
tions. Michigan Powdered Metal Products Co., Inc., 456 E. 
Cady St., Northville, Mich. 


MOTOR-DRIVEN TIME SWITCH 


5 


Up to twelve on-and-off opera- 
tions every 24 hr can be provided 
by this motor-driven time switch 
(TS50 Series) set by a large 
clock dial. Manual control enables 
user to turn switch on or off ir- 
respective of time setting; time 
cycle is always resumed automat- 
ically after switch has been oper- 
ated. Five models can be fur- 
nished: SPST, SPDT, DPST, a 
model for low-voltage switching 
and a model with a 20-minute 
dimming period. Sliver snap-ac- 
Size alone offers few limita- tion contacts are rated at 35 amp. Minimum on-off time 


tions to Universal's production is 1 hr, maximum is 23 hr. Drawn-steel case with round 
of your porcelain insulator needs. Produced in any desired corners measures 734 x 5 x 3 in. and has a light gray 
quantity, to your specifications, you are assured precision oe : : 7 , 
molding, high dielectric factor, physical strength to withstand hammered finish. International Register Co., 2620 W. 
shock and resistance to heat, cold, moisture, fumes and acid Washington Blvd., Chicago 12. 
—every quality of fine porcelain. A Universal engineer will 


be glad to assist you in developing insulators to fit your PHENOLIC MOLDING COMPOUND 


needs. Your inquiry will receive prompt attention. 
An especially formulated compound for washing machine 


agitators and similar applications, 14899 Black, has a long- 
THE UNIVERSAL CLAY PRODUCTS CO. | - . g 


lasting glossy surface finish, high detergent and water re- 
1540 EAST FIRST STREET SANDUSKY, OHIO 


Specific gravity 
Molding shrinkage, in./in. 
Water absorption, per cent 
Flexural strength, psi 
Impact strength, lb-ft/in. 
Tensile strength, psi 
Compressive strength, psi 
Distortion under heat, F 
Modulus of elasticity in tension 
Dielectric strength, volts /mil 
short time 
step 
Volume resistivity, ohm-cm 
Power factor, 1 mc 
Dielectric constant, 1 me 


sistance, fast cure, good dimensional stability and impact 
strength. A similar material in scarlet is also available. 
Durez Plastics & Chemicals, Inc., 132 Walck Rd., North 
Tonawanda, N. Y. 


ROLLER-BEARING PILLOW BLOCKS 


Series of normal and heavy-duty spherical roller bearing 
pillow blocks are designed to handle heavy loads over long 
periods of service. Bore sizes range from 2-7/16 to 8 in. 
They are self-aligning, incorporating either felt or triple 
metallic labyrinth seals; types for straight shaft or adapter 
mounting. The Fafnir Bearing Co., New Britain, Conn. 


SPEED-BAKE WHITE ENAMEL 


UNIDIRECTIONAL Synthetic speed-bake white enamel for reflecting sur- 
SYNCHRONOUS for rans PROJECTORS faces has a reflectivity of 90 per cent for a 2 mil film 
OR REVERSIBLE . ae faces has a reflectivity of 90 per cent for a l 

WITH OR WITHOUT SPOT HEATERS PUMPS thickness baked 7 min at 325 F. Enamel has 100 per cent 
o 46 tne ae oer aene aE ens rutile titanium dioxide pigment with a pigment-to-vehicle 
—— VENTILATORS — FACSIMILE RECORDERS | ratio of 1.2:1 and is primarily for use on bare or bonderized 


steel. Both bonderized and bare steels showed no sign of 


ROCKFO sriorati or C in a Weathe tor wi 
BARBER-COLMAN COMPANY fecrnsh< deterioration after 50 hr ina W eatherometer with a 17 
| dry-3 wet cycle. Baking is not restricted to one type of 
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This fan’s job is a breeze... 
thanks to TIMKEN bearings 


F this 14’ cooling tower fan assem- 

bly fails, it means a plant shutdown. 
Realizing this, the Western Gear 
Works, in co-operation with the 
Fluor Corporation, Ltd., developed 
a series of speed-reducing gear units 
expecially for cooling tower service. 
To assure ease of operation, de- 
pendability and long, trouble-free 
life, Western Gear Works specified 
Timken® bearings. 


Even under the toughest loads, 
Timken tapered roller bearings hold 
shafts in positive alignment. Gears 
mesh with constant precision and 
wear is minimized. Due to the tapered 


construction of Timken bearings, any 
combination of radial and thrust loads 
is carried with minimum deflection 
and end-play. Timken bearings per- 
mit tighter closures which effectively 
retain lubricants and keep out damag- 
ing dirt and moisture. 


Full line contact between the rolls 
and races provides maximum load- 
carrying capacity. Manufactured to 
incredible precision and finished to 
amazing smoothness, Timken bear- 
ings practically eliminate friction. 
And since they are made of the finest 
alloy steel ever developed for tapered 
roller bearings—Timken fine alloy 


steel—they normally last the life of 
the machine. 


No other bearing offers a// the 
advantages you get with Timken bear- 
ings—backed by fifty years of bearing 
research and development. Make cer- 
tain that Timken bearings are in 
every machine you buy or build. And 
look for the trade-mark ‘““Timken” on 
every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


WESTERN GEAR 
WOR eee MSCS 
Timken bearings on 
shafts of cooling tower 
fan Speed reduction 
units to assure de- 
bendability and 
trouble-free life. 





~~ ~~ ee OS we Erle 


The first Timken tapered roller 
bearing was produced in 1898. 
Since then the one-piece multiple 
perforated cage, wide area contact 
between roll ends and ribs, and 
every other important tapered 
roller bearing improvement have 
been introduced by The Timken 
Roller Bearing Company. 

The Timken Company leads in: 
1. advanced design; 2. precision 
manufacture; 3. rigid quality con- 
trol; 4. special analysis steels. 


a 


DESIGN LEADERSHIP 
| 





LOADS OR ANY COMBINATION 


NOT JUST A BALL©> NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST 
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ROLL 
THREADING 
PUTS 
QUALITY 
IN “THE 
SCREWS 
YOU LIKE 
TO USE” 


Our pals here give you the idea — 
you roll the screw blank between 
grooved dies and you get threads. 
Easy? Well... First, the dies have 
to be right, or you get irregular, 
rough, or shallow threads. Second, 
you need know-how to set your ma- 
chines for different sizes and mate- 
rials, or you get poor results or 
inadequate production. Third, you 
need ski// in figuring the blank, or 
the screws don’t come out the way 
they should. Roll threading, done 
right, has the distinction of retain- 
ing the smooth, compressed, tough- 
ened surface inherent in the raw 
drawn wire. If you want top quality, 
buy ELCO roll-threaded products. 


Close-up of a 
Fast Roll 


A quick, smooth swish — 
100 swishes a minute 
— and for every swish the 
whole job of threading (in 
this case) a 1/4-20x1-1/2 
machine screw. Clean, 
smooth, accurate threads, 
too — ELCO threads. 


MWe TOOL & SCREW CORPORATION 


1916 BROADWAY- ROCKFORD, ILLINOIS 


oven since enamel cures in both electric or gas-fired ovens. 
Sward hardness of 35 to 45 can be attained in 4 min at 
325 F. Monsanto Chemical Co., St. Louis 4, Mo. 


FLANGE AND VERTICAL MOTORS 


For close-coupled application, type AP motors are avail- 
able in flange, face and base-mounted types in ratings from 
1 to 20 hp. Specifically the D-flange type is generally used 
on machine-tool applications, while the face-mounted type is 
for close coupling to pumps. Mounting specifications for 
these motors are found under NEMA Motor and Generator 
Standards, MG4-21.6, MG4-21.7 and MG4-21.9. A heavy 
cast-iron frame completely surrounds all working parts and 
provides extra protection against corrosion and distortion. 
Other features include a double-insulated stator, die-cast 
rotor, drip-proof end brackets, prelubricated bearings, ma- 
chine feed and conduit box. Drip-proof and splashproof mo- 
tors are available in speeds from 1800 to 3600 rpm in frame 
sizes 326 and smaller. Allis-Chalmers Mfg. Co., 937A So. 
70th St., Milwaukee, Wis. 


INTEGRAL HP GEARMOTORS 


Line of gearmotors manufactured in 17 sizes provide 
single, double and triple-reduction units having output 
speeds from 780 to 7.5 rpm. Integral horsepower ratings 
from 1 through 75 are available for practically any indus- 
trial application. Wide selection of motor enclosures are 
offered, including the conventional open drip-proof, splash- 
proof, totally enclosed and explosion-proof construction. 
A-c and d-c motors of all types, as well as motors having 
special electrical characteristics, are available to meet un- 
usual installation and application requirements. Foote 
Brothers Gear and Machine Corp., 5225 South Western 
Blvd., Chicago 9, or The Louis Allis Co., 427 E. Stewart 
St., Milwaukee 7, Wis. 


INJECTION MOLDED O-RING SEALS 


Closer dimensional tolerances and greater uniformity are 
claimed for synthetic rubber O-rings produced by injection 
molding. Rubber compound has special characteristics for 
resistance to oil, swelling and abrasion. High tensile 
strength of the material makes it suitable for high hydraulic 
pressures ; several installations at 10,000 psi are reported by 
the manufacturer. Minnesota Rubber & Gasket Co., 3630- 
D Wooddale Ave., Minneapolis, Minn. 


ELECTRICALLY HEATED RUBBER 


Resistance wire is sandwiched between plies of specially 
compounded synthetic rubber to form an electrical heating 
unit that can be made in any size or shape and is applicable 
to surface heating, space heating, moisture control, heating 
fluids in pipes, preventing fluid valves from freezing and 
pressed-wood fabrication heaters. Elements operate on 
either a-c or d-c voltages. Any amount of power can be 
used, provided the temperature does not exceed 300 F; for 
temperatures in excess of 300 F, special materials can be 
used. Rubber elements have high-wear resistance, can be 
installed over irregular contours, surfaces can be made 
glossy smooth or embossed to any pattern desired. Element 
is sealed against moisture by the rubber. No fasteners, 
brackets or drilling of holes is required to install the rubber 
heaters since unit can be bonded to any surface with air- 
setting adhesives. B. F. Goodrich Co., Akron, Ohio. 


CORROSION-RESISTANT STEEL ALLOYS 


Good chemical and corrosion resistant properties as com- 
pared with stainless steel and high-nickel molybdenum al- 
loys are claimed for SR Steels. All grades can be melted in 
the usual electric arc and induction furnaces from readily 


ELECTRICAL MANUFACTURING 





Quantity 
PRODUCTION 


Of 


| GREY IRON CASTINGS 


—__ONE OF THE NATION’S 


i WN GEST AND MOST MODERN 


MARCH 1950 


| FEIDUE HON Z@)UiNiD) ss 


al ; S a Ta 


is Toad OV; 


Oo DIVISION 


oa (lddia: "AND MANUFACTURING PLANTS 


Aaa LU Teror 2, TENNESSEE 





D i 


~ 


Don’t risk production weakness because you don’t have 
the exact coil you need. Insist on Dano electrical coil 
windings—it’s the perfect formula for happy production. 


Dano makes every type of coil— including specially 
treated, deeply impregnated with wax or varnish in 
vacuum impregnation tanks and cured in heat controlled 
ovens. Dano insists on careful, methodical inspection and 
testing in all vital stages to insure perfect performance. 


Every Coil Made To Your Exact Specifications. 


Form Wound @ Bakelite Bobbin 
Paper Section @ Cotton Interweave 


Acetate Bobbin @ Coils for High Tem- 
Molded Coils perature Applications 


ALSO TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


available raw materials; are not sensitive as to their carbon 
content; have good castability, smooth surface and can be 
machined, ground and polished. Typical physical character- 
istics are as follows: tensile strength, up to 100,000 psi “as 
cast” and up to 300,000 psi as fine wire of 0.004 in. diam; 
weldable by any method; electrical conductivity is 15 per 
cent higher than stainless 18:8. Uniworld Research Corp. 
of America, 1302 Ontario St., Cleveland 13, Ohio. 


CONTROL TRANSFORMERS 


Line of machine-tool control transformers, following 
the proposed NEMA standard are designed for induc- 
tive low power-factor loads such as solenoids, relays 
and contactors used in machine-tool control equipment. 
Secondary voltage of the 60-cycle transformer remains 
above 90 per cent of rated voltage on load currents up to 
7 times normal with 20 per cent power factor. Size and 
weight of the transformers rated at % kva or larger are 
reduced through the use of type “C’’ Hipersil cores, a 
grain-oriented mignetic steel. Circuit breaker protection 
is normally supplied on transformers with ratings above 
0.300 kva while ratings below 0.150 kva have a mounting 
for a fuse block. Seven sizes from 0.075 to 1.5 kva are 
available for 220 or 440-volt primary to 110-volt secondary 
at 60 cycles. Transformers for 50-cycle operation range 
from 0.150 to 1.5 kva for 208, 220, 380, 416 or 440-volt 
primary to 110 or 95-volt secondary. Three sizes from 
0.150 to 0.500 kva for 25-cycle operation at 220, 440 or 
550-volt primary to 110-volt secondary. Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 


FHP VARIABLE-SPEED DRIVE 


Infinitely variable fhp drive (Motodrive 1000 series) 
combines motor, speed varying mechanism and reduction 
gears in one package; sizes range from 4 to % hp. Stepless 
speed variation over a range of 10:1 is available for each 
size. Furnished complete with base. In each rating 24 dif- 
ferent standard assembly combinations are available. All 
ratings are based upon use of normal torque, normal cur- 
rent, general purpose, continuous-duty 4C C rise squirrel- 
cage induction motors; open, ball-bearing type for 60-cycle 
polyphase, 208, 220/440 or 550 volt, 1800 or 1200 rpm. 
Reeves Pulley Co., Columbus, Ind. 


FASTENER INSERT FOR SOFT MATERIALS 


Self-tapping self-locking insert (Tap-Lok) can be in- 
stalled in plastics, wood and soft metals. Insert has both 
internal and external threads and can be installed by a drill 
press or any tapping machine with a reversible drive and 
adjustable torque control. Same precautions as recom- 
mended in ordinary tapping are applied to driving the in- 
sert. Standard inserts are made of brass. Internal threads 
have a class 2 fit; size of thread range from 4-40 to %-20; 
lengths range from 15/64 to 31/64 in. Groov-Pin Corp., 
2017 Kerrigan Ave., Union City, N. J. 


POWER BENDER 


Electrically energized hydraulic power bender can be 
adapted to perform most bending jobs. Simple, compound 
and reverse bends can be formed in tubing, angle, channel, 
extrusions, moldings, strip stock, bus bars, round or square 
rods. Bending speed is controlled by a variable-flow control 
valve with infinite speed adjustment. Automatic angle con- 
trol allows series of bends of varying degrees to be progres- 
sively made in a single part without removing the piece 
from the machine. Production parts can be duplicated with 
a multiple-length gage. Machine will also perform compres- 
sion bending by wrapping the material around a stationary 
form. Bending motion can be operated in either direction to 
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Vitrotex* Magnet Wire with Glass Fiber Insulation 


withstands temperatures of 130°C. 


The right wire for the job 


MARCH 1950 


Highly Flexible . . . Amazing Space Factor — made possible by 
insulation of alkali-free glass, the insulation that’s soft as silk 
and strong as steel! 

High Dielectric Strength and Smooth Surface . . . resists moisture, 
acids, oils and corrosive vapors! 

Vitrotex Windings Give Tighter, Safer Coils — for operation in 
confined spaces under high heat! 


Ask the Anaconda Sales Office nearest you for complete information on the 
entire ANACONDA Magnet Wire Line. Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y., or 20 N. Wacker Drive, Chicago 6, IIl. 


*Reg. U. S. Pat. Off. 50322 


\.NACON DA 


WIRE AND CABLE 
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FRACTIONAL FRAME SIZES 
IN STANDARD OR 
SPECIAL* DESIGNS! 


% Motors .shown 
have special 
adapter, special 
shaft. Eccentricity 
of machined face 
with respect to 
shaft held to very 
close tolerance by 
taking qualifying 
cut after motor is 
ey assem- 


66 Frame 


GRAHAM TRANSMISSIONS INC. sctectea this 


complete line to motorize its widely-used vari- 
able speed transmissions. Starting with one 
frame size only, Graham has been a steady user 
of Doerr motors for many years. 

Many other leading machinery builders con- 
tinue to place their confidence in Electro 
Machines products and service as proved by the 
high percentage of repeat orders. 


if you have a particular motor problem please let us hear from you. 


NORTH THIRD STREET 
FROM 1/20 _ CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 
Standard or De- 


signed to Your 
Specifications 
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eliminate interference when forming parts containing 
numerous bends. O’Neil-Irwin Mfg. Co., Lake City, Minn, 


Laboratory and Engineering 


Equipment 
SIX-VOLT D-C SUPPLY 


Delivering 6 volts at a continuous current over a range 
from 1 to 20 amp, Model B is for testing or operating any 
device requiring from 3 to 9 volts. Has an intermittent 
rating up to 35 amp. Voltmeter and ammeter assure 


proper operation of equipment. Power supply uses selenium 
rectifiers with an 8-position power tap switch. Operates 
from 115-volt 50 or 60-cycle power source. Cabinet finished 
in blue hammerloid measures 12 x 7 x 8% in. Electro 
Products Laboratories, Inc., 549 Randolph St., Chicago 6. 


VARIABLE ELECTRONIC FILTER 


Single and dual-section variable electronic filters, Model 
300 and 302 respectively, have a continuously-variable cut- 
off from 20 cps to 200 kc. Each section has an attenuation 
rate of 18 db per octave, and sections can be cascaded to 
provide other attenuation rates. Range switch selects type 
of section desired—high-pass or low-pass—as well as four 


decade frequency ranges. In addition, Model 302 dual- 
section filter can be switched to a band-pass position so 
that any band-width between 20 cps and 200 ke can be se- 
lected. Applications include sound analysis in conjunction 
with sound level meters, psycho-physical and physiological 
measurements, communications, radio broadcasting, record- 
ing and motion picture industry. Spencer-Kennedy Labora- 
tories, Inc., 186 Massachusetts Ave., Cambridge 39, Mass. 


MILLI-MICROSECOND PULSE AMPLIFIER 


Designed to amplify pulses from photo-multiplier type 
radiation detectors and provide suitable output for operating 
scalers, coincidence devices, or for direct viewing on 
cathode-ray tubes, amplifier (Model 460A) can be used 
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IBRATION FATIGUE... notorious destroyer of 

springs and working parts... is doubly difficult to 
defeat when the design picture is complicated by cor- 
rosion, extreme heat or cold. 


Many manufacturers have found a time-tested solu- 
tion to this problem in the family of INCo Nickel Alloys. 
These “task metals” put at your command a unique 
combination of physical properties...high strength, 
excellent corrosion resistance, good thermal endur- 


SIGNAL HORN 


ance, and outstanding resistance to vibration fatigue. 


Perhaps one of the five examples shown will sug- 
gest a solution to your own problems. If not, our 
Technical Service Department will gladly make rec- 
ommendations based on years of metal research and 
a vast fund of practical experience data. 

Write for your free copy of the helpful new book- 
let: “66 Practical Ideas for Metal Problems in Elec- 
trical Products.” 


Worrying about YIERATION FATIGUE ? 


Read how these 5 metal-selection problems were solved 


Designed for use in factories where moisture and corrosives might be pres- 
ent, the diaphragm of this horn had to be corrosion-resistant as well as 
vibration fatigue-resistant. Edwards & Co., Norwalk, Conn., chose Inconel* 
for the job and has received no reports of horn failures even from plants 
where corrosive fumes are constantly present. 





CODE TRANSMITTER 


Heart of this instrument is a pendulum-type armature which vibrates con- 





tinuously at 180 times a minute, 94 million times a year. The transmitter 
controls code impulses to railway signals and engine cabs, showing traffic 
on the rails at any moment. To insure dependable operation, the armature 
—_ be a good electrical conductor, and have high resistance to fatigue 
ailure. 


Union Switch and Signal Company states: “Duranickel* proved to be an 
ideal metal for armatures because it offers maximum resistance to fatigue. 
In several years’ experience, none has been known to break.” 


INDUSTRIAL TIMER 





This Series “2800” Timer gives split-second control of many industrial 
operations. A particularly critical part of the design was a shock absorber 
which cushions the operating impact of a solenoid plunger. 


After several fatigue-resisting alloys had failed at the million mark in 
flexing tests, engineers of the Automatic Temperature Control Co., Inc., 
standardized on Duranickel* for the shock absorber. Tests and field reports 
show that more than five million blows have failed to knock Duranickel* out, 












For operating automatic switches controlling temperature and pressure in 
refrigerating systems, these bellows had to be both corrosion-resistant and 
proof against failures caused by constant flexing. 


The Fulton Sylphon Co. chose Monel* for this job... and solved a diffi- 
cult metal problem. The bellows are made from .050” sheet Monel, which 


is fabricated into a tube .0065” thick. 


WARNING BELL 


rosion and fatigue resistant. 


EMBLEM they 2) Lie 


To guarantee emergency performance, and at least 1,000 hours of continuous 
use, the flat reaction spring of this bell required a metal that was both cor- 


BELLOWS 


Tests showed that some metals lasted only a few hours. But Duranickel* 
performed perfectly after 2,600 hours of continuous service. 


In addition, to prevent corrosion freezing within the bushing, the plunger 
which strikes the bell is made of Monel. 


THE INTERNATIONAL NICKEL COMPANY, INC. + 67 Wail Street, New York 5, N.Y. 


MONEL* « **K’’’ MONEL - “S"’* MONEL - Lf MONEL + ““KR''* MONEL 


NICKEL ax ALLOYS fete Ses es er ee Se 
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NWHKL SPECIALISTS 
IN TRANSFORMERS 


Approved by 
Eiectrical and 
Mechanical 
Manufacturers for 
over 25 years. 


Over a quarter 


century experience. 


Built-in quality 
proved by years of 
actual use. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers from 10 VA to 
300 KVA, 25 to 400 
cycles. All inquiries are 
handled promptly whether 
your needs are standard or 
special. 


Send for New FREE 
8-Page BULLETIN 


NOTHELFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 





for signals ranging from audio frequencies to 200 me. 
Amplifier can be used for extending the sensitivity of a 
peak-reading diode voltmeter or for amplifying the output 
of a low-level signal generator. Frequency response closely 
matches Gaussian curve; high-frequency 3-db point is ap- 
proximately 140 mc. While operating from a 200-ohm 
source in series with a 0.01 mf condenser and into an open 
circuit or another amplifier, low-frequency response is con- 
stant within approximately 3 db down to 3 kc; when operat- 
ing into 200-ohm load, response is down approximately 3 db 
at 100 kc. Gain is approximately 20 db with 200-ohm load; 
maximum output voltage is approximately 8 volts peak, open 
circuit. Rise time is approximately 0.0026 microsec with no 
overshoot; delay is approximately 0.012 microsec. Unit 
measures 5144 x 19 x 6 in., weighs approximately 10 lb and 
has a self contained power source operating from 115 volts 
50 or 60 cycle, drawing about 35 watts. Hewlett-Packard 
Co., 395 Page Mill Rd., Palo Alto, Calif. 


VIBRATION TEST STANDS 


Designed for two dimensional vibration of loads up to 
500 lb, vibration test stands make it possible to test speci- 
mens under conditions of constant amplitude, as well as 
constant force or constant “G”’. Machines are semi-portable 
and require’ no concrete base. Turntable to obtain third di- 
rection of vibration is available. Remotely controlled, fre- 
— extends from 3 to 60 cps and excursion from 0 to 
4 Amplitude is controlled by gas pressure displacing 


liquid mercury in the vibration generators. Vibration table 
itself is freely suspended in space and all vibratory forces 
are absorbed in the suspended unit so that no stray vibra- 
tions are transmitted to the building. When set for constant 
force, amplitude automatically adjusts itself to give con- 
stant “G” over whole frequency range. When set for con- 
stant amplitude, vibration amplitude remains constant with- 
in a few thousandths, regardless of frequency. Machines 
for loads up to 2000 Ib can be furnished. L. A. B. Corp., 
31 Union Place, Summit, N. J. 


REGULATED POWER SUPPLIES 


For laboratories, test stations and other applications 
where a regulated source of power is needed, Models 1110 
and 1110-A produce d-c power at constant output voltages 
independent of variations of the line voltage and currents 
drawn by load. D-c output is % kw maximum. Voltage 
can be varied (without switching) from 175 to 1000 volts 
at 0.50 amp (Model 1110) and 175 to 1500 volts at 0.33 
amp (Model 1110-A). Other characteristics: regulation, 
less than 5 volts for line voltages between 105 and 125 
volts a-c; internal impedance, 10 ohms; a-c ripple, less 
than 20 mv; ammeter and voltmeter located on front panel 
permanently attached to output terminals; housing, 21 x 
16 x 28% in.; finished in black wrinkle with machine-en- 
graved designations. Furst Electronics, 12 S. Jefferson 
St., Chicago 6. 
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For Built-In Permanence 


DESIGN WITH 


HUSSEY 


COPPER AND BRASS 


Give Your Products 
Dependability at Low Cost 
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Versatile Hussey Copper and Brass 
; give your products permanence 

* Corrosion Resistance and dependability at a cost you 
can afford. Corrosion resistant 
* Electrical Conductivity and durable under severe 
ot service conditions, these 
* Easy Fabrication truly are the ageless metals. 
al When you design Hussey Copper or 
* Thermal Conductivity Brass into your product, you profit 
by the cost-saving advantages 

of simplified fabrication. When 
permanence at low cost is a deciding 


factor in your products. . . design 


* Lifetime Durability 


* Lasting Beauty 


COPPER 


with Hussey Copper and Brass. HUSSEY 


Le ee) 


C. G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
ROLLING MILLS AND GENERAL OFFICES 


PITTSBURGH 19, PA.. 
Sheet... Strip... Coils... 


Fabricated Products (Rods... 


7 Convenient Warehouses to serve you promptly! 
Wire... Tubing... Nails) 


PITTSBURGH, 2850 Second Avenue * CLEVELAND, 5318 
St. Clair Avenue * NEW YORK, 140 Sixth Avenue « 
CHICAGO, 3900 N. Elston Avenue ¢ ST. LOUIS, 1620 
Delmar Boulevard « PHILADELPHIA, 1632 Fairmount 
Avenue ¢ CINCINNATI, 424 Commercial Square 
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Sidney K. Wolf, manager of Special Products Div., Fed- 


eral Telephone and Radio Corp., Clifton, N. J., an asso- 
ciate company of International Telephone and Telegraph 
Corp., was recently appointed executive director of the 


Munitions Board Electronic Division. This division is 
preparing a mobilization plan to guide Army, Navy and Air 


* e 
Force in their dealings with the electronics industry. In 
his new post, Mr. Wolf will be concerned with the super- 
vision of electronic equipment procurement, standardiza- 
tion of equipment specifications, stock-piling of strategic 


materials and pinpointing areas in which shortages may 
ew lork State! | ** 
& — 


There are far more industrial workers in 
New York State than in any other. Yet the 
ratio of time lost through strikes to total 
time available in this state last year was half 
the national average! For more information, 
write: N. Y. State Dept. of Commerce, Room 
387, 112 State St., Albany 7, N. Y. 


Sidney K. Wolf R. L. Grove 


R. L. Grove has been appointed chief engineer of the 
new Ceramic Div., Cornell-Dubilier Electric Corp., New 
Bedford, Mass. This new activity includes setting up the 
manufacture of a line of ceramic capacitors, and also a 
ceramic research and control laboratory. Mr. Grove was 
previously with Westinghouse Electric Corp., Derry, Pa., 
and more recently with the Centralab Div. of Globe-Union. 
Inc., Milwaukee, Wis. 


Burt S. Burke, formerly manager of the company’s 
Switchgear Distribution Apparatus Dept. at East Pitts- 
burgh, Pa., has been appointed manager of the Lighting 
Div., Westinghouse Electric Corp., Cleveland, Ohio. 


Lewis R. Mellem has been appointed commercial engineer 
of the Range and Water Heater Div., General Electric 
Co., Bridgeport, Conn. 





Raymond Sellon, formerly of Sellon-Collins Industrial 
Designers, Milwaukee, Wis., is now industrial designer 
for Geuder, Paeschke & Frey Co., Milwaukee, Wis. 


John W. Simpson has been appointed assistant engineer- 
ing manager for the Atomic Power Div., Westinghouse 
Electric Corp., Pittsburgh. Mr. Simpson was formerly 
supervising engineer on low-voltage air circuit breakers. 


D. L. Getz, chief engineer of the Steel Products Engi- 
neering Co., Springfield, Ohio, has been named chairman of 
the Engineering and Research Committee of the Stoker 
Manufacturers Association. 


a Donald §. Mason is now technical representative ef all 
NESS MANUFACTURERS SINCE 1929 | divisions of the Schenectady Varnish Co., Schenectady. 
< A* N. Y., for New York State exclusive of New York City. 


cZece” te & 


SOC eT eee re J. P. Barbour is now manager of the Aircraft Dept, 


Small Motor Div., Westinghouse Electric Corp., Lima, 
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Here’s a line of capacitors specifically developed for 
operation at high ambient temperatures. These G-E 
units require no derating at temperatures up to 
100°C; can be used, up to 125°C. Similar in con- 
struction to other General Electric d-c paper- 
dielectric ‘capacitors, these Permafil units are 
treated with a compound which retains its elec- 
trical stability at high operating temperatures. 
Permafil capacitors, now part of G-E’s standard 
line, are available in case styles 61, 63, 65 and 70, 
as covered by specifications JAN-C-25, in ratings 


of .10 to 10.0 muf; and 600-, 1000- and 1500-volts. 
All have metallic containers which are sealed with 
G-E’s new long-life all-silicone bushings. 

When continual operation at ambient tempera- 
tures above 85°C is indicated, consider the special 
characteristics of these G-E capacitors. Their 
‘“custom-made”’ qualities may go hand-in-glove 
with your product designs. 

For further information, on these or on Ca- 
pacitors for other applications, write Capacitor 
Sales Div., General Electric Co., Pittsfield, Mass. 


Apparatus Department, General Electric Company, Schenectady 5, N. Y. 


GENERAL 
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AT LAST--=.; BASE SPECIFICALLY 


DESIGNED FOR PLUG-IN UNITS! 


NO MORE BROKEN BOSSES, BENT PINS, 
“SHORTED” CIRCUITS 


a PAL 

4 Ye. 

SLIGHT PROJECTION OF U 
s 


PINS CENTERS PLUG-IN 
UNIT QUICKLY FOR LOCATING’ 


NO CENTER BOSS 
TO BREAK 


’ LOCATING RINGS GUIDE 
PINS FOR QUICK 
ROTATION TO 
INSERTION POSITION 


——a 


VARIABLE PIN PATTERN 
ALLOWS ISOLATION OF 
CRITICAL VOLTAGES 


OR CURRENTS —— ALIGNMENT INDICATOR 


More and more engineers have been designing 
basic circuit elements as compact, easily replace- 
able plug-in units. However, they have been con- 
stantly plagued by the broken bosses, bent pins, 
and “shorted” circuits caused by the conventional 
octal and loctal bases on these plug-in units 

This suggested an entirely new approach, re- 
sulting in development of the Alden Non-inter- 
changeable plug-in base. 

Pins are made strong and stubby—for long, rugged 
use. Boss is eliminated entirely. Slight lead of 
center pins and locating rings with marker in socket 
allow quick lining up of plug-in units. Base is 
supplied with 2 to ni contacts—in variable pin 
patterns—so that even where same number of con- 
tacts are used, the pin layout may be varied so 
only the correct unit will mount in its proper 
socket. Pin patterns can be selected to isolate 
critical voltages or signals 

Let Alden work with you on 
for plug-in unit construction 

WRITE FOR NEW BOOKLET, 
° “COMPONENTS FOR PLUG-IN, UNIT CONSTRUCTION” 


fitpen Praopucts Company 


your components 


REGULAR 


ONE-PIECE 
SELF-LOCKING NUTS 


THIN 
. . » WON’T SHAKE LOOSE! S 
. » « ELIMINATE “NUT” TINKERING! 
. . « REDUCE MAINTENANCE COSTS! 


Every day we learn of more FLEXLOC Self-Locking Nuts being used in 
industry because they are superior fasteners and reduce maintenance 
costs. Here is a nut that the most chattering vibration won‘t budge, 
yet which can be removed easily when desired. And in addition, the 
strong, one-piece FLEXLOC has no extra parts to lose or forget. 

So, why not try FLEXLOC Self-Locking Nuts for your maintenance? 
Find out for yourself how they eliminate “tinkering” with plain nuts 
and save valuable maintenance time. 


Send for samples and our Catalog 619-A. 


See us at Booths 128 to 138 inclusive, A.S.T.E. 
Exposition April 10-14, Convention Hall, Phila. 


_§$PS STANDARD PRESSED STEEL CO. 


JENKINTOWN 9, PENNSYLVANIA 
158 


| 117 NO. MAIN STREET, BROCKTON 64EM, MASS. | | 
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Ohio. Mr. Barbour, formerly manager of aircraft applica- 
tion, will head this new department that coordinates all 
aircraft activities at Lima which includes a-c and d-c 
generating systems, motors, actuators and dynamotors for 
military and commercial aircraft. 


Harold W. Schaefer has been appointed special assistant 
to Leslie J. Woods, vice president and director of research 
and engineering of Philco Corp., Philadelphia. Mr. 
Schaefer was assistant manager of the Westinghouse Home 
Radio Div., since 1944 in charge of product development 
and director of research and engineering on radio and 
television receivers. 


David C. Peterson has been named director of engineer- 
ing and manufacturing of Division One of Stewart-Warner 
Corp., Chicago. Director of engineering of Stewart- 
Warner 1946, Mr. Peterson will assume the duties 
formerly performed by George Thomas. 


since 


a 
Ridgley, 


Alger, Marshall Anderson, T. M. Linville, C. H. 
and F. P. Wilson, Jr., have been named staff as- 
sistants of the Large Apparatus Department of General 
Electric Co., Schenectady, N. Y. Mr. Alger is chairman 
of the Apparatus Department Technical Co-ordination Com- 
mittee, and has the title of consulting engineer, Large Ap- 
paratus Div. 


J. D. Heibel is now director of research and develop- 
ment of the new Research and Development Dept., Elec- 
tronics Div., Erie Nello Coda, formerly 
research engineer, will succeed Mr. Heibel as chief elec- 
trical engineer and will be in charge of both the Electrical 
Engineering Dept. and Quality Control Laboratory. J. C. 
Van Arsdell, electrical engineer, has been promoted to the 
position of manager of Sales Engineering Dept. The de- 
partment is for the investigation of new _ principles, 
methods, and materials which may be applied to new and 
existing products. 


Corp. 


Resistor 


Don J. Peeps, formerly chief engineer, has been advanced 
to vice president in charge of engineering of the De Vilbiss 


Co., Toledo, Ohio. 


L. A. Milewski is now the superintendent of Quality 
Control, Landers, Frary, & Clark, New Britain, Conn. 


James Kress is now St. Louis area representative for the 
R-B-M Div. of the Essex Wire Corp., manufacturers of 
manual and magnetic electrical controls. His office is 
located at 3435 Chouteau Ave. R-B-M Div. has also 
opened a new office at 5219 Crittenden Ave., Indianapolis, 
Ind., in charge of P. C. Metsker. 


Gene Demambro has been elected president of the Lincoln 
Park Industries, Inc., Lincoln Park, Mich., and the Curtis 
Machine and Standard Portable Cord Divisions, James- 
town, N. Y. 


COMPANY BRIEFS 


American Air Filter Co., Inc., Louisville, Ky., manufac- 
turer of electrostatic air filters and dust collectors, and 
Herman Nelson Corp., Moline, Ill., manufacturer of heating 
and ventilating equipment, have merged. The Nelson 
Corp. will be operated as the Herman Nelson Div. of 
American Air Filter Co., Inc. and will continue to main- 
tain its headquarters and facilities in Moline; principal 
offices and headquarters will be in Louisville. 


George K. Garrett Co. has a new 50,000 sq ft plant lo- 
cated in Elmwood City, Pa. Flat washers, small and 
medium stampings and complete assemblies will be pro- 
duced. 


Herman H. Sticht Co., Inc., New York, has been ap- 
pointed the sole U. S. representative for the firm of Elee- 
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When you think 
of Electric Heat... 


think of 


There’s a whale of a lot of differ- 

ence in electric furnaces as far as 

size, design and use are concerned. 
Yet, despite great variety in engineering and 
construction features, they’re all based entirely 
upon the practical application of dependable 
electric heat. And when you think of electric 
heat . . . as the basic purpose of countless 
different industrial, and household devices 
... you'll do well to think of it in terms of 
HOSKINS CHROMEL resistance alloy. 


For CHROMEL, you know, is the original 
nickel-chromium alloy that first made electrical 
heating practical. It’s durable stuff . . . highly 


resistant to oxidation . . . because in use it 


that doesn’t 
flake off, but adheres strongly to the metal 


forms a thin, dense oxide “skin” 


for a long time. And this tight protective coat- 
ing prevents continued destructive oxidation. 


CHROMEL possesses close-to-constant “hot”’ 
resistance between 700° and 2000° F., delivers 
full-rated power throughout its long and useful 
life. Nice to handle, easy to work with. Backed 
by over 40 years specialized manufacturing, 
application and field service experience. Pro- 
duced as wire, ribbon, rod and strip to meet 
the specific requirements of a wide range of 
electrical heating and resistor applications. 
Yours included! 


Our Catalog M-1 contains useful technical information and helpful application data... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE, 


NEW YORK ’ 


CLEVELAND * 


DETROIT 8, MICHIGAN 


CHICAGO 


West Coast Representatives in Seattle, San Francisco, Los Angeles 
In Canada: Walker Metal Products, Ltd., Walkerville, Ontario 


*the or. 
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4000000 WESTINGHOUSE 


(| {WHANSPOAMED-VEARS . . 


ft 99 i 


37 —Product of 


Westinghouse Electric Corp. 
Sharon, Pennsylvania 


Chace Bimetal-equipped 


Westinghouse Transformer 


Circuit Breakers 


Here's proof of Chace dependability. Field 
performance records of over 4,000,000 Westing- 
house “CSP” Transformer-Years of service on units 
equipped with Westinghouse circuit breakers, show 
that operation has been over 99.9% free of any 
trouble! Actuating element of the breaker is the 
Chace Thermostatic Bimetal stamping shown. 

Our customers know us as producers of thermo- 
static bimetal in strips, coils or in the finished piece. 
Important to the user of bimetal, however, is uniform 
processing during fabrication. Bimetal requirements 
are such that the fabricator must be thoroughly 
familiar with their applications. Many customers, 
such as Westinghouse, take advantage of our 
extensive facilities for supplying stamped, machined 
or assembled bimetal elements. This assures absolute 
precision control through the entire manufacture 
of control components for their products. 

If the actuating element for your control device 
is thermostatic bimetal, Chace can furnish it com- 
pletely fabricated—ready for assembly. Your 
bimetal requirements can be determined easily and 
quickly by consultation with our engineering depart- 
ment. We are completely equipped to serve you, 
and invite your inquiry. 


W. M. CHACE CO. 


1608 BEARD AVE., DETROIT 9, MICH. 





tronic Instruments Ltd., Richmond, Surrey, England, and 
announces distribution of the Chronotest electronic  milli- 
second timer. 


Allied Research Products, Inc., Baltimore, Md., has pur- 
chased the R. A. Hoffman Chemical Co., Cleveland, and 
for the present will maintain the laboratory in Cleveland. 


Automatic Firing Corp., has moved to 4417 Oleatha Ave., 
St. Louis 16, Mo. 


The St. Louis branch of Minneapolis-Honneywell Regu- 
lator Co. and its Brown Instruments Div. has moved into its 
new office building at 4354 Olive St. 


Raypar, Inc., manufacturers of radio and television parts, 
have purchased a new 59,000-sq ft factory at 7810 W. Ad- 
dison St., Chicago. 


Rome Cable Corp., Rome, N. Y. will open an Atlanta 
warehouse at 156 Simpson St., N. W., where C. J. Me- 
Murry will be in charge. 


Cutler-Hammer, Inc., Milwaukee, has opened a new 
sales office at Syracuse, N. Y. in the State Tower Bldg., 
109 S. Warren St. 


Sonotone Corp., manufacturers of hearing aids and other 
electronic devices, have been licensed by the Tube Div., 
Allen B. Du Mont Laboratories, Inc. to manufacture and sell 
the Du Mont bent-gun mount. Sonotone’s plants are 
located at Elmsford, and White Plains, N. Y. 


Stover Lock Nut & Machinery Corp., Easton, Pa., has 
purchased a new plant at Hilton & Holly Sts., Easton, 
Pa., where operations are now being conducted. 


Alan Wood Steel Co. has a new hot-rolled strip mill in 
Conshohocken, Pa. 


Standard Electronics Corp., Providence, R. I., will replace 
Western Electric Co., as suppliers of TV and broadcasting 
equipment to the Graybar Electric Co., Inc., New York, 
due to Western Electric Company’s withdrawal from the 
field. 


Van Doren, Nowland & Schadermundt, industrial de- 
signers of New York and Philadelphia has been divided 
into two separate and independent firms. The New York 
office will be known as Nowland & Schladermundt, and 
Harold Van Doren will carry on those activities of the 
former firm performed by the Philadelphia office. 


ASSOCIATIONS AND SOCIETIES 


Society of Plastics Engineers Elect Officers 

At the 1950 Technical Conference in Cleveland, C. Todd 
Clark, director of the Plastics Div., F. Burkart Mfg. Co., 
St. Louis, was elected president of the Society of Plastics 
Engineers for the coming year. Islyn Thomas, president 
of Thomas Mfg. Corp., Newark, N. J., was elected vice 
president; Robert L. Davis was named secretary and W. 
O. Bracken, treasurer. 


RMA Organizes TV Systems Committee 


Eighteen leading scientific and manufacturing organiza- 
tions have been asked to appoint representatives to the 
RMA-sponsored National Television Systems Committee. 
This committee composed of an industry-wide group of 
engineers will seek answers to technical problems which 
have delayed the extension of TV service to all parts of 
the country and will suggest standards for a commercially 
practicable color TV system. The Federal Communica- 
tions Commission has also been invited to participate 
through representatives or observers. Industries invited 
to participate include: General Electric Co., Philco Corp., 
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] 1875—For centuries, hard labor and a 2 1900—The artist’s airbrush was born. 1915—Portable paint-spraying equip- 

paintbrush were man’s main means of On its heels came the paint spray gun. ment was introduced in this, the year 
adding beauty and color. But, with the Both products, strangely enough, stemmed Howell “‘Red Band” Electric Motors arrived. 
industrial revolution at hand, new devices from the atomizer used by doctors to pre- Soon these rugged motors made important 
were sorely needed to break this bottleneck. vent colds. Painting swung into high gear. contributions to this and other industries. 





PAINT... protects, preserves, decorates and sells! 


(AND HOWELL MOTORS HELP SPEED MODERN PAINTING PROCESSES — CUT COSTS) 


Today—Modern, electrically driven paint and 
varnish machines (like this automobile paint 
spray booth handling 50 bodies an hour, equipped 
with 3 Howell totally enclosed explosion-proof 
motors) speed production, cut costs, protect, pre- 
serve and add sales appeal to thousands of products. 


Throughout the paint and varnish industry, you’ll 
find precision-built Howell Motors powering agita- 
tors, chasers, conveyors, crushers, fillers, mixers 
and other time-saving equipment. 


Proved and practical Howell Motors, from 1/6 to 


150 H.P., are available to you in a wide range of 
sizes and types. Why not investigate TODAY? 


Equipment courtesy Schmieg Industries, Detroit 
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Free enterprise encourages mass production, supplies more jobs—provides more goods for more people at less cost. 


r > 
HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 








Howell totally-enclosed, explosion-proof 
: otors for use where inflammable liquids 
T gases are handled or stored. 
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- STEELBACK 


CONTACTS 
for welding 


ee 
a 


Best “Steelback” projection welding contact 
construction is attained by individually facing 
each steel disc with silver contact material. 
This means greater mechanical strength, and 
greater electrical and heat conductivity, of 


the joint between silver and steel. 


Steel backing discs are nickel plated all over, 
affording improved corrosion resistance. 
Contact material is cold work-hardened for 
best wearing properties. 


GIBSON’S “Steelbacks” are available with 
fine silver, coin silver and silver alloy facings. 
Monel or nickel can be supplied as the back- 
ing material where better corrosion resist- 


ance or electrical conductivity is required. 


Write today for our new folder describ- 
ing Gibson “Steelback" Projection Weld- 
ing Contacts. 


{Powe A A 2. * 


Gipson Etectric COMPANY 


6349 Frankstown Ave., Pittsburgh 21, Pa. 
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Du Mont Labs., Crosley Div. of Avco Mfg. Corp., Zenith 
Radio Corp., IRE, CBS, Television Broadcasters Associa- 
tion, Bell Labs., Radio Corporation of America, National 
Association of Broadcasters, Color Television, Inc., Hazel- 
tine Corp., Admiral Corp., Motorola, Inc., and Westing- 
house Electric Corp. The RMA will sponsor and finance 
the Committee but will have no jurisdiction over its pro- 
cedures or technical findings. 


CALENDAR OF MEETINGS 


Institute of Radio 
Grand Central 


Mar. 6-9—National Convention, 
Engineers, Hotel Commodore and 
Palace, New York City. 


Mar. 8-19—Annual Meeting, Inter-Society Color 
Council, Keystone Room, Hotel Statler, New York. 


Mar. 26-30—117th National Meeting, American 
Chemical Society, Houston, Tex. (Also at Philadel- 
phia, April 9-13; at Detroit, Mich, April 16-20.) 


Mar. 27-28—Spring Meeting of Committee D-14 on 
Adhesives, American Society for Testing Materials, 
ASTM headquarters, Philadelphia. 


Mar. 28-31—Fourth National Plastics Exposition, 
Society of the Plastics Industry, Navy Pier, Chicago. 


April 4-7—Sixth Annual Conference of the National 
Association of Corrosion Engineers, Jefferson Hotel, 
St. Louis. 


April 5-7—Conference on Electric Welding, Amer- 
ican Institute of Electrical Engineers, Detroit, Mich. 


April 10-14—Industrial Exposition, American So- 
ciety of Tool Engineers, Convention Hall and Com- 
mercial Museum, Philadelphia. 


April 12-24—Spring Meeting, American Society of 
Mechanical Engineers, Hotel Statler, Washington. 


April 13-14—Textile Conference, American Institute 
of Electrical Engineers, Georgia Institute of Tech- 
nology, Atlanta, Ga. 


April 24-27—19th National Packaging Exposition, 
American Management Association, Navy Pier, Chi- 
cago. 


April 25-26—Metal Powder Show, Metal Powder 
Association, Book-Cadillac Hotel, Detroit, Mich. 


May 9-11—Conference on Improved Quality Elec- 
tronic Components sponsored by the AIEE, IRE 
and RMA, Department of Interior Auditorium, 
Washington, D. C. 


BOOK REVIEWS 
|e eS fn EE NENA RSET ESA MAL A TE TRE TE 


Fundamentals of Radio-Valve Technique—by J. Deketh. 
Published by N. V. Philips’ Gloeilampenfabrieken, Eind- 
hoven. Available from Elsevier Publishing Co., New York 3. 
557 pp. $5. 

First in a series of books on electron tubes, this translated 
Dutch text is an introduction to the physical fundamentals, 
properties, designs and applications of radio receiver and powerf- 
amplifier tubes covering technical developments up to December 
1947. Author has endeavored to give engineers not specialized 
in radio and allied techniques an impression of construction and 
functioning of electron tubes and their applications in receiving 
sets and other electronic apparatus. First the physical funda- 
mentals of electron tubes are given followed by a brief descrip- 
tion of construction and manufacture; tubes of recent design 
and all-glass Rimlock tubes are included. Author then deals 
with tube properties, action of various grids, types of tubes de- 
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Out where men are men and no refreshing coolant flows, 
portable electric tools show the stuff they’re made of. And 
the job they do miles from a maintenance staff, down the 
tracks, out on the farm, on the building site and down in 
the earth proves that manufacturers put pleniy of “stuff” 
in electric tools . . . sturdily built motors, tempered steel 
gears and shafts, shock-resisting housings and the best ball 
bearings to transmit the full power of the motor to the 
Spindle. The fact that so many leading manufacturers of 


electric tools use Fafnir Ball Bearings proves how well 








Fafnir Mechani-Seal Ball 


Fofnir Felt-Seal Ball 
Bearing has a cartridge Bearing has a labyrinth 
type seal, consisting of seal, to retain grease 
two metal plates enclos- and lock out dirt. Outer place by stainless steel 
member acts as slinger. 


ing a felt washer. split retaining ring. 
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Fafnir Plya-Seal Ball 
Bearing uses a flexible 
synthetic washer held in 


Fafnir has worked with these manufacturers in solving 


their special problems. 

Protection of ball bearings from contaminants has been a 
major Fafnir project. Some of the types most commonly 
used in electric tools are the felt seal, the Mechani-Seal and 
the Plya-Seal. 

Whatever your specifications for ball bearings, Fafnir can 
meet them more precisely, simply because Fafnir’s experi- 
ence is not limited to just one or two industries but is 
industry-wide. The Fafnir Bearing Co., New Britain, Conn, 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE Fea LINE IN AMERICA 
Ke 
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HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


ieee a 
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DO SOMETHING! 


That’s what this versatile interval timer by 
Haydon® says when its buzzer sounds off. 
This audible signal — at cycle completion 
— sounds continuously until manually turned 
off. The unit is driven by a dependable 
Haydon synchronous motor; is built to give 
constant, efficient service over thousands 
of cycles. 


FEATURES? LOTS OF THEM! 

1. Many intervals available with a wide 
range of motor speeds and minor variations 
in design. 2. Optional buzzer for audible 
signal at completion of cycle; sounds 
continuously until manually turned off. 

3. Load contact ratings: 10A, 250 VAC; 
1/2 HP, 250 VAC. 4. Unusually compact 
design; 3-53/64"” x 2-55/64" x 1-25/32". 
5. Snap action device for quick break. 
6. Operates at peak efficiency in any 
mounting position. 7. Designed for use 
in tight spaces. 


ALL HAYDON TIMERS GIVE YOU 

these features of the dependable Haydon 
motor. Total enclosure — Very small size — 
Slow (450 rpm) rotor for long life, quiet 
operation — Controlled lubrication with 
separate systems for rotor and gear train — 
Mounting and operation in any position. 


@ TRADE MARK REG. U. S. PAT. OFF. 
For complete design and engineering speci- 
fications, write for catalog: Timing Motors 


No. 322 — Timers No. 323 — Clock Move- [peeteaemtenl 


ments No. 324. Yours without obligation. BES #ily mm 


HAYDON Manufacturing Co., Inc. 


2527 ELM STREET 
TORRINGTON, CONNECTICUT 
sussipiany of GENERAL TIME corporation 


signed for various functions as well as conditions to which they 
can be adapted. Explanations are made for tube noise, short-wave 
properties and low-frequency inverse feed-back. Book is well 
illustrated and printed, measures 6 x 9 in., bound in blue linen. 


Reference Data for Radio Engineers, Third Edition—Pub- 
lished by Federal Telephone & Radio Corp., New York. 
672 pp. $3.75. 


Compiled by engineers of the International Telephone & Tele- 
graph Corp., this third edition is twice as large as previous one, 
and while many chapters of second edition have been retained, 
all have been revised and new material added. Material previ- 
ously under Audio and Radio Design was expanded into five 
chapters: Components, Fundamentals of Networks, Selective 
Circuits, Filter Networks, and Attenuators. Among new chap- 
ters added are: Frequency Data, including comprehensive mate- 
rial from the 1947 Atlantic City Conference; Bridges and Im- 
pedance Measurements ; Modulation; Fourier Waveform Analy- 
sis; Radar Fundamentals; Broadcasting; Servo Mechanisms; 
and Maxwell’s Equations. Chapter on Radio Propagation and 
Noise, has been expanded into two chapters; General Informa- 
tion has been expanded into three chapters: Units, Constants, 
and Conversion Factors. 


Induction Heating—by N. R. Stansel. Published by McGraw- 
Hill Book Co., Inc., New York. 212 pp. $3.50. 


Electrical and thermal principles of eddy currents for heat- 
ing service and the application of these principles in practice is 
described in this text supported by measurements data to pro- 
vide a factual basis. Examples and illustrations cover entire 
range of practice in heating of metal parts to temperatures | 
below the melting point and the melting of metal. Relationship 7 
between electric, magnetic and thermal properties is shown for ~ 
conductive materials; also between frequency, and the dimen- 
sions and shapes of the body to be heated. Equations which — 
express relations of the factors in induction heating are sup- 
plemented by curves. Primarily fundamental in treatment, this 
book also indicates procedures for the development of new uses 
of this method of heating. Importance of design of the primary — 
coil, inductor, or work coil of induction heating apparatus is 
emphasized from the practice viewpoint. 


Basic Electronics—by Royce G. Kloeffler and Maurice W.7 
Horrell. Published by John Wiley & Sons, Inc., New York ~ 
435 pp. $5. 


Written for the reader with knowledge of elementary physics | 
but no previous training in electronics, this textbook covers the ~ 
fundamental theory of electronics in condensed form. Authors’ | 
approach is broad enough to cover special interests of both’ 
power and communication fields. Up-to-date material is pre-| 
sented in a logical manner using ASA and other standard ~ 
symbols for diagrams and equations. ¥ 


Transformer Principles and Practice—by J. B. Gibbs. 7 
Published by McGraw-Hill Book Co., Inc., New York. 7 
236 pp. $3.50. 


In dealing with all aspects of construction and use of trans- 7 
formers including underlying princip!es, applications, connec- 
tion, testing, care and economics, mathematics are avoided in © 
this well-illustrated, simple treatment. In general, the book ® 
progresses in a logical manner first discussing principles of 
transformer performance and construction and special put. 
pose transformers. Methods of connection for special applica) 
tions of standard transformers including phase transformation as 
well as information on polarity, ratio adjustment, transformef 
oil, mechanical forces and other subjects necessary to the work-) 
able understanding of transformers is included. 


Safe Handling of Radioactive Isotopes—by The National’ 
Bureau of Standards. Available from Superintendent oF 
Documents, U. S. Government Printing Office, Washingtow 
25. 29 pp. $0.15. 


Recommendations for the safe handling of artificially-pre 
duced radioactive isotopes in the typical laboratory or s 
industrial operation are concisely set forth in this handbod . 
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quality control 


At every production step, American Lava 
Corporation makes periodic checks to assure 


exact compliance with all specifications. 





Savings in both time and cost result by preventing sub-standard production. 
Quality is maintained. Delivery schedules are adhered to more closely. 
Cost savings permit lower prices. 


The well developed system of quality control at the American Lava 


Corporation is another reason why it is known as Headquarters for quality 
production of Custom Made Technical Ceramics. 


4eTw VRAR OF CERAMIC EEA 
CHATTANOOGA 5, TENN 


AMERICAN LAVA CORPORATION 
ES 


HIP 
SEE 


Offices: Metropolitan Area: 671 Broad St., Newark, N. J., Mitchell 2-8159 © Chicago, 9 South Clinton St., Central 
6-1721 * Philadelphia, 1649 North Broad St., Stevenson 4-2823 * Los Angeles, 232 South Hill St., Mutual 9076 
New England, 38-B Brattle St., Cambridge, Mass., Kirkland 7-4498 © St. Lovis, 1123 Washington Ave., Garfield 4959 
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in the mass production 
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nical ceramic components 


Details on request. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chottonooga, Tenn 


CHICAGO, D. G. Wilson, 749 Crescent Bivd., Gien Ellyn, iil. e CLEVELAND, F. W. Lutner, 
5713 Euclid Ave., e NEW ENGLAND, P. O. Box 196, Needham, Mass., e NEW YORK 10, 
R S. Christie & Co., 175 Fifth Ave., « PHILADELPHIA 8, Associated industries, 401 North 
Brood St., © LOS ANGELES, Electrica! Manufacturers Supply Co., 4116 Avalon Boulevard 


AGASTAT 


TIME DELAY RELAY 


IDEAL for applications that 
are subject to voltage fluctua- 
tions... Have you a time delay 
problem? Perhaps we can heip 
work it out for you with 
AGASTAT. DC and AC oper- 
ation. Literature on request. 
Write Agastat Division 
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aeetary 


MARINE STIMSONITE 


LICuTiInge 


LIGHTING saquiemenr REFLECTORS 

AMERICAN GAS ACCUMULATOR COMPANY 
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prepared by the National Committee on Radiation Protection. 
Specific problems discussed are those of personnel, laboratory 
design and equipment, hazard instrumentation, hazard monitor- 
ing, and transportation of isotopes. 


Digest of Literature on Dielectrics—Single-volume edition 
of Volumes I-X (1936-1946) inclusive. Published by the 
Conference on Electrical Insulation, Division of Engineer- 
ing and Industrial Research, National Research Council, 
Washington 25. 760 pp. $10.00. 


The work of the Conference on Electrical Insulation includes 
an annual digest of literature on dielectrics. The present single- 
volume edition brings the first ten annual volumes into a con- 
venient form for reference purposes. It is a work of well-estab- 
lished value since it covers both the theoretical and practical 
aspects of the subject and reflects the research of physicists, 
chemists, engineers and other workers in the field. (See “Re- 
search Developments in Dielectric Materials,” p. 80, January 
1950 EvecrricAL MANUFACTURING for a report of the 1949 
Conference. ) 


How to Use Kodagraph Reproduction Materials—J/ndus- 
trial Photographic Div., Eastman Kodak Co., Rochester, 
N. Y. 72 pp. $0.50. 


Handbook on photographic techniques for engineering repro- 
duction diagrammatically illustrates methods of copying various 
types of drawings and of restoring or revising old, stained or 
faded drawings. Special sections of book describe recommended 
procedures for special copying problems. Handbook describes 
materials-for use with various types of drafting room printers 
and gives instructions for exposing and processing these ma- 
terials. Handy reference table lists the causes and remedies 
for defects in prints. 


Establishment and Maintenance of the Electrical Units— 
by F. B. Silsbee. Published by National Bureau of Stand- 
ards. Available from Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D. C. 38 pp. 
$0.25. 


Description of new system of electrical measurements using 
“absolute” units, adapted by the International Conference of 
Weights and Measures and officially instituted January 1, 1948, 
is included in this booklet. Purpose of booklet is to record 
an account of the working of the international system of elec- 
trical units, with particular reference to the maintenance of the 
international units in the 37 years preceding the adoption of the 
new units; to point out the trends of development that made 
them obsolete; and to record official steps by which they 
were superseded. Also described are the methods used in meas- 
urements that now form the basis for the new units, in which 
all certifications for standards and instruments are now given 
by the National Bureau of Standards. 


STANDARDS AND SPECIFICATIONS 


Vulcanized Fibre, VU1-1949—NEMA Standard on vul- 
canized fibre contains information concerning the standard 
grades, colors, dimensions, and physical electrical and 
chemical properties. 


Specifications and Lists for Electrodeposited Metallic 
Coatings—In this 1949 edition are specifications for various 
types of electrodeposited coatings on steel such as cad- 
mium, nickel, chromium and lead; specifications for electro- 
deposited coating of nickel and chromium on copper and 
copper-base alloys and on zinc and zinc-base alloys. Also 
included is a specification which covers chromate finishes 
on electrodeposited zinc, hot dipped galvanized and zinc 
die-cast surfaces. Two methods are given, one covering 
test for local thickness of coating and the other, salt spray 
testing. Recommended practices are included for chromium 
plating on steel for engineering use and the preparation 
of high- and low-carbon steel for electroplating. Published 
by American Society for Testing Materials, Philadelphia 
3. 62 pp. $1.25. 
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KELLER Pneumatic Screw Drivers 


pects 


Equipped with Magnetic Bit Holder 
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( Phillips ) 
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Available: 3 Driving Arrangements for Keller 
Screw Drivers 
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Frearson ; 
for crews Straight-Drive Holder "hex. shank insert 
- Clutch Head S i for Ya" hex. insert bits _—bit for Phillips Screws 
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/ oe Clutch Hoe insert bit for Phillips 
/ Vg . insert bits - Ne. 2 Point 
1 ” 
Keller Rotary Screw i Cochter Clutch tee pe ob hee Bens 
Driver / V4” hex. insert bits No. 3 Point 


/ bits in place, too... without pins or locks... saves money 
/ because shorter, inexpensive bits can be used. The new 
/ Hoider also has a special knack with screws in close quarters 
where the positioning of screws by hand is usually 
tedious, time-consuming, and tiring to the operator. 


, 
Just 3 motions in sequence, and the screw is picked up, posi- 
tioned, and driven. The new Magnetic Bit Holder on Keller 
Screw Drivers picks up all size screws... even those hard-to- 
handle fittle screws, and holds them snugly against 
the driving end of the tool. The same magnetism keeps 
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BUH ey 
EW 
DRYERS 


12S¥./ 250¥. a.c. 


Combines heating 
and timing controls 
in a single unit. Han- Rat 
dles both motor and 
electrical heating cir- 


1 Set temperature. 

2 Push starting button to en- 
ergize heater and motor. 

3 When temperature is reached, 
heater is automatically dis- 
connected and motor con- 
tinue to run. 

4 After cooling approximately 
20°F., motor cuts off auto- 
matically. 


cuits. Amount of 
moisture and weight 
of clothes scientif- 
ically determine 
length of time dryer 
operates to automatically produce degree of 
dryness desired by operator. Control cuts heat 
switch when correct internal temperature is 
reached, but motor continues to run until all 
stored heat in drying chamber has been utilized. 

Economical to install — produces maximum 
operating efficiency of appliance. Write for in- 
formation. 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 
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Microwaves 
Offer New Control Functions 
(Continued from page 89) 


contain a metallic object or have an inner wrapper of 
metal foil. Or, the microwave method could be used 
to detect packages that do not contain the conducting 
object or to detect absence of an inner metallic wrap- 
ping even though it cannot be seen. For use in connec- 
tion with small objects, it is sometimes desirable to 
transmit and receive the beam by means of waveguide 
sections shown in Fig. 10. Such sections are easily 
plugged into both transmitter and receiver. Rectangu- 
lar waveguide sections, as well as the connecting cables, 
may be of any convenient length. 

In applications where reflection from objects is to be 
detected, microwaves might also be used on any electric- 
ally conducting body having a dimension of at least 
Y wavelength, about 2% in. Response will be indepen- 
dent of color, nature of surface or shape. Microwaves 
of 2450 mc cannot be used to detect presence of metallic 
particles or very small objects such as tacks, small nails 


TRANSPARENT 
OSCILLATOR 


NO 
REFLECTION 


NO 
ee 
TRANSMISSION 


OPAQUE 
BEAM REFLECTED 


Fig. 11—Waves radiated from the dipole are polarized; 

a screen of parallel metal rods is transparent when rods 

are at right angle to the plane of the dipole, but acts as a 
reflector when turned 90 deg. 


or metal chips by simple transmission or reflection. 
Microwave beams do not cast as sharp a shadow for 
small objects as a light beam. Also response to small 
objects decreases with distance from the transmitter or 
receiver. Thus, a microwave system may be made to 
respond to an object close to either transmitter or re- 
ceiver, but not respond when interceptions occur 
through most of the remainder of the intervening path. 

Reflecting surfaces composed of parallel rods or wires 
are also polarized. When the axis of the rods are in 
the same plane as the axis of the dipole in the trans- 
mitter, as shown in Fig. 11, the surface formed by the 
rods is opaque to microwaves, but with the axes at 
right angles the surface is transparent. Thus, the polar- 
ized waves may be used to detect-rotation of the reflect- 
ing surface. In addition, the standing-wave principle 
could be used to detect a small movement or change of 
position of a large metal object when spaced a few yards 
away, even when inside an enclosure, provided the en- 
closure is a material transparent to the waves. For dis- 
placements not exceeding %4 wavelength or about 1% 
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To TV manufacturers! 


Here’s Another Milestone 
3 in RECTIFIER PROGRESS 

















le 
ly 
by j 10 de Ti ad J Who Pioneered the 
j Selenium Rectifier 
for TV Design 
st 
; 
450 MA.* ! 
For oeaeitin 50 MA.* 
rr large ob model 250 MA.* 
FEDERAL “uuouuced ———— 
~ | its “Blocks of Power”... Three New Selenium Rectifiers in Ratings to Cover the 
I: Full Range of TV Power Requirements with these New Features — q 












@ ALL ALUMINUM <Q RUGGED CONSTRUCTION | 
2s “ Plates, washers, mounting studs—all aluminum! YS) Improved mechanical design, using a one-piece 
e Same coefficient of expansion under all operating mounting stud, provides a sturdy mechanical as- 

ill conditions. sembly that will withstand stress and shock. 
Or | 
tc | @ SIMPLIFIED MOUNTING COOLER OPERATION } 
e- Ww No need to stock a variety of mounting hardware. 4 Resulting from improved design and production , 
ur Single-end stud with simple nut and washer per- techniques—and even greater quality control of e 
h. mits mounting anywhere in any position. materials. 
es : 
in Federal opened the way to smaller, lighter weight TV receivers. Now Federal goes further a 
S- ... provides still further weight saving for receivers of all sizes... meets all major TV power i 
he requirements ... with new stacks to operate with the higher rated capacitors used in latest f 
at TV design. Write today for full information. Address Dept. F-716. Ratings shown are typical 5 
America’s Oldest and Largest Manufacturer of Selenium Rectifiers i 
t- : 
Federal Teleph d Radio C , | 
: ederal Telephone and Radio Corporation 
i ASA 

n- FEDERAL TELECOMM: : 
's- MATORIES, Hutey, Mina .a nel SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey 1 

; - wide resear 4 
Vf, ing organization. in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 





Export Distributors: international Standard Electric Corp., 67 Broad St.,N.Y, 
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An Actual Fact!... 
3 Fenwal Thermostat Units 


Costing Less Than $25 apiece 


Eliminate 
Instrument-Controlled 
Equipment Quoted at $18,000! 


Instead of a costly, elaborate indicator-controller installation, 
a manufacturer selected three compact, easily installed Fenwal 
THERMOSWITCH* units for use with simple equipment de- 
signed with the assistance of a Fenwal engineer. Accurate, rug- 
ged and with contacts fully enclosed by the temperature- 
sensitive shell, these Fenwal precision thermostats are giving 
complete satisfaction ... at a tremendous saving in original cost 
and maintenance expense. 


Thermostat Operating Differential 
In conventional temperature 
controls, differential is the 
result of backlash caused by 
moving parts. The THER- 
MOSWITCH*, with no such 
moving parts, has a negli- 
gible differential as shown in 


As in this solu- the chart. 


tion to a prob- 
lem of temper- 
ature control of 
dies in the syn- 
thetic filament 
industry, you 
too may make 
amazing savings 
in heat control. 


Mail The Coupon 
Today 


THERM 
OSw 
"Reg. u, S| os ITCH F 
Thermostat Fo 
©r-and-Under. 


The Precision 


Controlang Ov z Temperature 


HeatDetection 


FR. Ei é ! Get this bulletin... see what 


Fenwal Thermoswitch* can do for you. 
Just fill in coupon and mail... no obligation. 
FENWALINC., 13 Pleasant St., Ashland, Mass. 
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O Incubators 

0 Vulcanizing 
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COOLING 
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0 Ventilation 

O Quick Freezing 
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0 Canning 
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O Refining 
SAFETY 
WARNINGS 

0 Engines 
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O Transformers 
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0 Limit switches 
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D Hot water tanks 
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0 Ovens 
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O Liquid baths 
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in. detection by microwaves is simple. This same prin=: 
ciple could be used to detect swinging or rotation of an” 
object inside an enclosure. i 
It is not difficult to make a sensitive amplifier and © 
relay unit that will operate up to distances of 500 ft? 
from the transmitter. Such a sensitive receiver, how- © 
ever, need not be sensitive enough to respond to ran-" 
dom electrical disturbances. Another use for a sensitive | 
relay is to check a metal-enclosed space for openings or 
to detect an opening made in such a space. Either the 
transmitter or receiver is placed inside the enclosed 
space with the other unit on the outside. Openings to be - 
detected must have one dimension of several inches; 
such an arrangement is quite sensitive to long, straight, © 
slit-like openings. 4 
Utilization of the Doppler principle as a motion de- 7 
tector has many interesting possibilities. Such applica- — 
tions as detection of intruders is an obvious one, but 7 
this use must be engineered to prevent false alarms and | 


This article will be available in reprint form about 
three weeks after publication. Single copies will be sup- 
plied without charge to readers of record on letterhead 
request to 

J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
For other feature article reprints from this and earlier 


issues of ELECTRICAL MANUFACTURING, see the complete 
listing on page 210. 


to include some fail-safe provisions. It is possible to 
measure velocities of objects with this method by in-; 
cluding an instrument to measure frequency in the out- 
put of the device. As a matter of fact, there has beem 
some use during the past year or two for determining 
speed of automobiles on highways. At frequencies of 
2450 mc the Doppler principle is most useful in con 
nection with speeds of over three or four miles pef 
hour. Only motion along the axis of the beam can bé 
detected and not the presence of an object. Its use 
therefore, is quite different in this respect from a phe 
toelectric device. One suggested application is in factory 
passageways or narrow streets where some device 
would give warning of moving persons or vehicles] 
about to reach a blind corner. 
Power outputs of about 1/10 watt are sufficient for 
most applications. Although the unit shown in Fig. 
is simple and operates from a standard a-c supply, ff 
is more costly than an incandescent lamp plus a lens 
for producing a light. Therefore, it is not to be expected 
that microwaves will supplant photoelectric devices# 
Microwaves beams can be employed where the condi 
tions do not permit the use of light beams. In compari 
son with a photoelectric system, the receiver is funda# 
mentally no more expensive. As a matter of fact, t 
two are almost identical except that the dipole amé 
detector are substituted for a photoelectric tube ahead 
an amplifier. 
In conclusion, microwave relays will probably fin 
their most promising application for cost reduction ame 
quality improvement. The technical foundation is wél 
laid and the basic units available. This will permit 
rapid engineering development when specific suitable 
applications are found. o08 
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There isn’t a plant in this country that does not 
UileL my ele ee lal Ml TM Tice 
den but important engineering materials that 
help industry make better products and im- 
prove plant operations. In an automobile, for 
example, there are some 90 different applica- 
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casual inspection but long life, smooth per- 
formance, freedom from vibration and positive 
lubrication are frequently the result of well 
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and your products —are you making full use 
of the many advantages offered by felt? 
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GENERAL OFFICES: 36 Glenville Road, Glenville, 
Conn. — ENGINEERING AND RESEARCH LABORA- 


TORIES: Glenville, Conn. — PLANTS: Glenville, 
Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, 
Mich.; Westerly, R. 1.—SALES OFFICES: New York, 
Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Fran- 
cisco, Los Angeles, Portland, Seattle, Montreal. 


The uses shown here are ars ame (tala ool Male ele ma a 
a eee tla cla i-le a te tee aoa 
MUTT: MTs many standardized types, and is an engineered 


fabric that can be specified as accurately as any other material. © 1949, American Felt Ce, 





“Hot Spot” 
Motors 
© C T K i C A L TA Pr € (Continued from page 98) 


present. These motors are all in a “hot spot.” 
The most common application of hot-spot motors to 
SPEED Al : PHASES OF steel mill equipment is in connection with driving rolls 
on conveyor tables, hot shears and other related con- 
f tinuous operations in the hot end of sheet, bar or rod 
YOUR PRODUCTION 8 making. Most of these heat problems can be cured by 


using motors having high-temperature insulation, extra 
PERMACEL OFFERS a complete line of economical, | ventilation and possibly primary external shielding, 
time-saving electrical tapes. They are proven, job-tested | Internal temperatures of such equipment, particularly 
electrical tools that fit into every phase of electrical con- | bearing and grease temperature, are not too extreme. 
struction requiring reliable insulating, protecting and | However, the circulation of hot gases, required either 
holding properties. Have one of our technicians call on 


_ for combustion or heat treatment of steel, affords a 
you soon! 


four-star challenge to the proper application of electric 
motors to such operations. The impellers used are 
| driven either by a direct-connected motor or through 


PERMACEL-20 
Cotton Cloth Elec- 
trical Tape firmly 
anchors heavy gauge 
leads to power trans- 
mission coils. Used 
wheregreatstrength, 
maximum adhesive 
firmness and low 
stretch are essential. 


PERMACEL-22 
Flatback Electrical 
Tape protects tele- 
vision focus coil for 
maximum efficiency. 
High stretch; con- 
forms easily to irreg- 
ular surfaces— holds é 
fast without use of oe : : 


. =nes. Fig. 1O—A flange-mounted fan motor, generally mounted 


shaft up, used to circulate extremely hot gases. Bear- 
ings are grease lubricated and upper bearing is air-cooled. 


F) Send for this a belted drive. Temperatures of the impellers are often 
free illustrated as high as 1450 F. The impellers operate continually 
_ for uninterrupted periods of 60 to 100 hr. During such 
booklet i You'll find a cycle there is considerable heat transmission along the 
a complete listing of shaft and through the motor mounting. In addition, 
economical, time-saving there are such problems, and very pertinent ones, as 
Permacel Electrical Tapes | sealing the hot shaft against atmospheric leakage due 
hep mabe emia ed | to the negative pressure of the fan, maintaining good 
in this informative folder. E 2 . 
Write today—on your | shaft balance under high heat, and keeping the bearings 
business letterhead, please— | clean. 
to Dept.7M at the address | ‘The flange-mounted vertical shaft-up motor for driv- 
thetic ing an impeller, Fig. 9, is such a unit used to cif- 
| culate hot gases. Motor is rated at 15 hp and is de- 
signed with a heat-resisting shaft to sustain good 


® 
dynamic balance at elevated temperatures. Oil lubri- 
cation is provided for both bearings. The motor 
j operates under sealed conditions in which the leakage 


| of the atmosphere through the motor into the circulat- 


E LE CTR i CAL TAPES | ing chamber is only millionths of a cubic foot in 60 hr. 


A smaller unit used for re-circulating hot gases, 
INDUSTRIAL TAPE CORPORATION + NEW BRUNSWICK, N. J. | rated at 14 and 3-hp is shown in Fig. 10. This motor 
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Operation of Dyna-Line Brush-Lifting Motor is Smoothed by SKF 


Brown-Brockmeyer Company’s Dyna-Line 
repulsion-induction, brush-lifting motors have 
high starting torque, low starting current, 
run quietly, are readily accessible. They’re 
widely used in compressors, pumps, feed 
grinders, refrigerators and milking machines 
... and their operation is smoothed by SUG 
single row, deep groove ball bearings with 
two shields. SDUGIP’ Bearings are used be- 
cause they are pre-lubricated and require 
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Pioneers of the Deep Groove Ball Bearing— Spherical Roller Bearing—Self-Aligning Ball Bearing 


ALWAYS 
READY 
FOR 
THE 
HEAVY 


no lubrication for an extended period of 
time. Here again... SUSI by supplying 
the right bearing for the job has helped make 
a better product that wins increasing user 
acceptance. GDLSIP Engineers are always 
glad to consult with you. Their advice may 
help you build a product, which, through 
better performance, sells more readily, in- 
creases prestige and profit for you. 
SHS Industries, Inc., Philadelphia 32, Pa. 
7057 
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uses grease for a lubricant and the upper bearing is 
air-cooled. The shaft is heat resisting and employs a 
seal against low pressures. 

The above discussion has largely attempted to con- 
solidate the problems associated (1) with the protec- 
tion of the motors from high heat sources, or (2) the 
design of motors that will operate beyond normal 
ambients and temperature rises because of unusual 
ratings. No attempt was made to unfold the details of 
the problems, since this would destroy the purpose of 
this article eneral picture of motors for 
hot-spot application. 





Future Developments 


Looking back over past developments and applica- 
tions of motors to hot-spot locations may give us a tool 
by which we can gain a foothold into the future. In 
addition, the never ending quest on the part of motor 
buyers for the “impossible” (which sooner or later be- 


Such wide use of the Superior line, incorpor- 

ated in the design of over 30 electric motor | Designing for High Temperature Service 
manufacturers is evidence of quality steadily - . 

maintained for three decades. Be sure of this Reprints are available for the following feature 
quality in your replacement brushes, too. articles from earlier issues of ELECTRICAL MANUFAC- 


TURING on the problems faced in designing for 
SUPERIOR CARBON PRODUCTS, Inc. high-temperature service: 


9114 GEORGE AVENUE, CLEVELAND 5, OHIO Research Developments in Dielectric Materials, Jan- 
uary 1950, 12 pages. New materials and test methods 


reported at Conference on Electrical Insulation; high- 
et temperature materials dominate. 

BRU SH ES Bearings and Lubricants for High-Temperature Motor 
Operation, June 1949, 8 pages. Results of Navy-Industry 
study of silicone-base and other lubricants. 

How Small Can a Motor Get, January 1950, 4 pages. 


Ps a . Cost and performance considerations as affected by 


efficiency, iron and copper losses, improvement in mate- 
ELECTRICAL PORCELAIN rials and manufacturing methods 


BUILT TO YOUR DRAWINGS Practical Factors in Applying Insulating Varnishes, 
December 1950, 12 pages. Importance of compounding, 
AND SPECIFICATIONS application and testing of varnishes for coils and motor 


Send Us Your Inquiries windings. 
AKR ON PORCEL AIN CO Electrical Insulation—Navy’s Program Moves Ahead, 
A & November 1948, 12 pages. Developments in glass-silicone 
2725 CORY AVENUE and other new heat-resistant laminates. 
AKRON 14, OHIO Single copies of these reprints will be supplied without 
7 charge to readers of record on letterhead request to 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


For bulk quantities (two or more) of any of these titles, 
orders accompanied by remittance will be filled at prices 
given on page 210, as long as the current supply lasts. 


comes a reality) gives us some evidence of what future 
development may be like. 

Certainly the application of more motors in areas of 
high heat will be on the increase. Motors will be made 
and installed in such places that will give many more 
years of continued trouble-free operation than is now 
possible. Hot-spot motors of the future will be de 
signed for operation at even higher temperatures than 
are found today. 

Electrical insulation of a motor plays an important 
part in designing motors for hot-spot applications. If 
the internal temperatures of the motor are exceeded 
beyond that normally recommended for Class A insula- 
tion, it may be necessary to use Class B insulation, 
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Appliances give the best service when 
they are powered by the best motors. 
Year after year Delco motors prove their 
lasting quality on millions of appliances. 


But appliance manufacturers want even 
more than quality from their motor sup- 
plier. In a fast-changing market they 


may need to make last minute changes 
in motor specifications or delivery dates. 


Because Delco motors combine quality 
of product with flexibility of supply, 
more and more spec sheets carry: 
“DELCO PREFERRED.” Dependable 
Delco appliance motors, designed to 
meet the specific torque and service 
requirements of the application, are 
built in sizes from 1% h.p. up. 


v v v 


Why not get all the facts about Delco 
motors? Contact the nearest sales 
office listed below— 


DELCO 
MOTORS 


DELCO PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 





CANNON 
PLUGS 


...8tandard components 
on fine electrical and elec- 
tronic equipment. After 
33 years of building elec- 
trical specialties, Cannon 
Electric continues to pio- 
neernewand better types 
of connectors, maintain- 
ing its reputation for 
progress and develop- 
ment. In the 13 major 
type series of connectors 
will be found most of the 
requirements for quick 
disconnection of electri- 
cal circuits. For a survey 
of the general line, write 
for Condensed Catalog. 
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“MR” MINIATURE 
TYPE CONNECTORS 


Available for some time in a seven 
contact type, the MR Series is being 
expanded to include a three and also 
an eight contact fitting. 

Plug shells are made of pliable rub- 
ber. Receptacle insulators are phe- 
nolic; mounting nut dural. Removable 
pressed fibre caps cover the solder 
ends of the contacts. Overall dimen- 
sions are less than one inch. 

Capacity is 5 amperes; voltage 
rating 70 V. 

The “MR” Seriesis particularly suit- 
ed to instruments where power re- 
quirements are low and space limited. 





Address Cannon Electric Development Co., 
Division Cannon Manufacturing Corporation, 
3209 Humboldt St., Los Angeles 31, Calif. Cana- 
dian offices & plant: Toronto, Ontario. World 
export: Frazar & Hansen, San Francisco. 
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MORE SOLDERING 
HOURS PER DAY 


with Stanley Electric Irons 
and ARMOR CLAD Tips 


Get down to work faster .. . Scientific 
construction of the heating element 
channels the heat to the tip faster. 
More heat where you need it . . . Per- 
fect valve-seat fit of tip in socket as- 
sures constant flow of heat right down 
to the work. 

No time out for tip dressing . .. Armor 
Clad Tips need only retinning: no fil- 
ing. Special sheath stops wear, oxida- 
tion, pitting. 3 to 10 times longer wear 
than ordinary copper tips. Available 
for other makes of irons. 

Your distributor stocks both screw 
tip and plug tip Stanley Irons and 
Stanley Armor Clad Tips. Stanley 
Tools, 183 Elm St., New Britain, Conn. 


THE TOOL BOX OF THE WORLD 


or even the lately established class H_ insulations, 
Recently many new insulating materials have been 
placed on the market which show much promise for use 
at higher temperatures. Polyesters, silicones, melamine 
laminates and many new varnishes have been an- 
nounced. Other improved materials include: 
Stabilized bearings. 

Better mechanical inswating materials. 
Lower heat transfer materials with high 
creep stresses. 

4. Improved lubricants. 


re 


Special shaft steels which reduce heat transfer, bear- 
ings and bearing greases which will operate satisfac- 
torily at higher temperatures are but a few items of 
design consideration for motors when applied to hot- 
spot jobs. Even though such motors may be highly 
special they still represent the best in design with 
economic advantages to the user. ooo 


Electronic Torch 


Flame produced by this electronic torch is hot 
enough to melt firebrick and tungsten which melts at 
3370 C. Developed by J. D. Cobine, General Electric 
Research Laboratory, Schenectady, the flame consists 
of a stream of nitrogen passed through a high-fre- 
quency arc. Heart of the torch is a magnetron oscil- 
lator which produces a frequency of one billion cycles 
per sec. The waves break up the diatomic nitrogen 
molecules into atoms and when they reunite heat is 
released. No method has yet been devised for measur- 
ing the flame’s temperature. 

Leading from the oscillator is an antenna enclosed 
within the vertical tube and an arc can be made to 
form on the end of the antenna. When certain gases, 
among them nitrogen and carbon dioxide are fed past 
the arc a jet of flame about 9 in. long results. Argon, 
helium and other gases that normally exist as single 
atoms give a flame essentially devoid of heat since they 
cannot be broken and rejoined. o0o0 





Motor Power Reduces Key Pressure 


in New Calculating Machine 
(Continued from page 77) 





is first used to close the motor circuit and then engage 
a single-cycle half-turn setting clutch which in turn 
initiates main clutch engagement for one or more 
cycles depending upon the computation. When the 
main clutch stops cycling, the setting clutch is auto- 
matically re-engaged to effect the second half of its 
rotation which restores all the various elements to their 
initial or neutral locations. In division this sequence 
is automatically repeated as many times as the particu- 
lar calculation requires, following which the circuit is 
again opened and machine operation is stopped. Mecha- 
nism speed of the main clutch is 650 rpm but since a 
full main clutch cycle consists of only a half revolu- 





tion, it actually operates at 1300 cycles per min. 


i. Aa Screw Tip Plug Tip Spring power for the trigger mechanism is stored by 
cg hile conga ip 373 Watts 350 Watts a cam operated by the setting clutch. In this manner 
ELECTRIC TOOLS © STEEL STRAPPING 375 Watts 350 Watts a Cam ope ratec dV the se ing ciutchn. n f 


176 ELECTRICAL MANUFACTURING 








a demand for a product in a free market is strong proof of its 
value. Where the demand persists in spite of economic difficulties, it is 
also evidence of superior quality. In Switzerland, and other markets 
throughout the world, preference for Natvar insulating materials is 
steadily increasing. 

Natvar insulations give dependable performance because they are skill- 
fully made of the best materials available. They are always the same no 
matter when or where purchased. 

Delivery can be promptly made either from conveniently located whole- 


saler's stock or direct from our own. 


THE NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE x WOODBRIDGE, NEW JERSEY 
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COLONIAL 
WIRE STRIPPER 
A foolproof, frictionless 
enit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Strands can be 
twisted in the stripping 
operation. Dialed microm- 
eter allows setting within 
1/1000 inch of wire gauge. 
Precision plus! 


E-Z CABLE STRIPPER 
HAND TOOL 


: The cable is placed either 
lengthwise or crosswise be- 
tween concave rollers. Ad- 
justs automatically to center 
cable from 5” to 15/16” 
diameter. Adjusting screw 
sets the knife accurately. 


E-Z FOOT PEDAL WIRE STRIPPER 


A sturdy, efficient ma- 
chine for rapid production 
work. Designed to do qual- 
ity work on many types of 
insulated wire from 8 gauge 
to the very finest wire. Es- 
pecially suited for POS] and 
parallel cords. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip the 
wire, cut the insulation, 
strip it off and release the 
wire —all in ONE simple 
foot pedal movement. 











E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


Sturdily built of steel, to last a life- 
time—the only all steel wire stripper on 
the market. 

Simple and efficient. As easy to op- 
erate as a pair of pliers. Always ready to 
use. Its triplicate action of clamping the 
wire, cutting the insulation and stripping 
is automatically timed and performed with 
one squeeze of the handle. When the 
pressure is released, the handles open. 
Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


NEW!—FOR TELEVISION 


Special blades available for 300 Ohm 
Television and F.M. wire. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 





Send for Circulars and Full Particulars 


UL ee 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 














spring power is available to reduce the finger pressure 
and results in exceedingly light key loads. 

For the multiplier keys these same functions take 
place but are initiated not by stored spring power but 
by a motor-driven ratchet wheel. shown in Fig. 5, 




















































Fig. 6—Power for operating the calculator is supplied 
by a motor, held to an operating speed of 3000 rpm by 
a compensated governor. 







which starts to rotate immediately upon closure of the 
motor circuit. While the motor, Fig. 6, is governed to 
rotate at 3000 rpm this ratchet is geared down to a 
speed of 211 rpm. A detent is provided to engage this 
ratchet wheel upon depression of any multiplier key 
and whenever this occurs the power from this same 
ratchet is used to rock a release dog to cause engage- 
ment of the setting clutch. This gives the same se- 
quence of operation for the setting and main clutches 
as described above for the spring-operated trigger 
mechanism. 

All of these new features were added without in- 
creasing the total number of parts in the new Figure- 
master models as compared with the number in the 
preceding models. In fact, the new design actually has 
fewer parts. minimizing tooling, manufacturing and 
servicing costs. 000 






























Problems in Fungus 
and Moisture Protection 
(Continued from page 85) 














well as a group of plain (nonfungistatic) coatings. The 
total investigated was twenty-four. Tests were made 
on cotton-braid covered wire specimens and on small 
strips of plastic. Two sets of test specimens were ex- 
posed indoors, in humidity exposure rooms respectively 
at the Naval Ordnance Laboratory and at the Naval 
Ordnance Plant. Two complete sets were exposed out- 
doors, one in the mangrove swamp exposure station 
near Coral Gables, and the other in a more wind-swept 
exposure site at Key West, Florida. 

Some typical results for observations after three 
months have been compiled in Table V. In each series 
of data, at each of the exposure stations, the fungistatic 
mixture (corresponding to Class MS, in references 
11 to 15) gave somewhat longer, and more nearly com- 
plete, protection against fungus growth. Next came 
the salicylanilide used at a concentration above that in 
the mixture (this is the way it is used in the special 
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RELIANCE DIRECT-DRIVE MOTOR 
with integrally-mounted blower 
and filter. 


A DESIGN "EO KRENZ ENT BSE AR 


Reliance’s new direct-drive 
motor powers Lima-Hamilton’s 
“38" series presses like this. 


TE 


QWENS-CORNING 


FIBERGLAS 


60 v & aT . 








GLASS-BASE ELECTRICAL 
INSULATING MATERIALS 


| 
















... another example of the applicatian of 


To help resist hot spot temperatures, 
Reliance Electric & Engineering 

e e C i | C a Company, Cleveland, Ohio, uses in- 
sulating materials made of Fiberglas 

glass yarns in this direct-drive, high- 


s * s 
i i S ul | a t I li 9 Mm a t e [ a S Siapealieiataneie by Reliance for 


Lima-Hamilton, this new motor pro- 
: vides increased operating speed and 
made with easier control for Lima-Hamilton’s 
“38” series triple-action a 
presses. But a motor with no clutc 
>K or flywheel, directly connected to a 
huge forming press must deliver 
] B EK RGLAS peak load from 2 to 10 seconds. 
That means fast, high temperature 
rise... the need for quick heat dissi- 
pation . . . and Class B insulation 


: de of Fiberglas glass yarns! 
to help achieve resistance to hot spot temperatures i pe ap Hehe 
———_- Fiberglas glass insulating materials 


also are basically resistant to mois- 
ture, most acids and oils, and corro- 
sive vapors. Their light weight, plus 
OWENS-CORNING ‘ great tensile strength make them 

ah aaa _ i ideal for the design of smaller, more 

F compact electrical units. 

In the design of your products, 
consider insulating materials made 
with Fiberglas glass yarns. 


FIBERGLAS 





OWENS-CORNING FIBERGLAS CORP. 

A NEW MANUAL OF FIBERGLAS @LASS-BASE Dept. 866, 16 E. 56th St., New York 22, N. Y. 
MATERIALS IS READY NOW. SEND FOR YOUR COPY. » 
*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) of 


Owens-Corning Fiberglas Corporation for a variety of 
. . sided . c products made of or with glazs fibers. 
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for better, sure 


{ 


use the improved 


Star Brakemotor 


CHECK THESE SPECIAL FEATURES: 


1, Braking discs mounted close to motor with shorter 
shaft minimizes wear and strain on shaft and bearings. 
2. Magnets mounted away from motor for maximum 
heat dissipation. Be Tension springs located on main 
brake studs—readily accessible for adjustment. 4. New 
streamlined cover is easily removed for brake adjust- 
ments when needed. (Wrap-around band cover for lim- 
ited space is optional.) 


Now available in ¥2 to 100 hp. ratings, A.C. or D.C. 


A quarter century of experience in designing 
and producing disc brakes and motors which 
operate on the same shaft with one housing, 
lies back of these latest improvements. 


Brakemotors, pioneered by Star, have proved 
their ability to “start and stop” equipment 
with split-second accuracy. Years of depend- 
able service on all types of machinery have 
demonstrated that Star Brakemotors “stand 
up and deliver.” 


Write for your copy of the new Star Brake- 
motor Bulletin. Or better yet, ask for the 
recommendations of a Star Engineer. It costs 
you nothing and can save you much. 


The best D—d** motor for cranes 
and hoists, molding or printing 
presses, machine tools, bottling or 
packaging machinery or. equip- 
ment that must ‘‘start and stop" 
continuously. 


STAR BRAKEMOTORS 
STAR-KIMBLE ELECTRIC CO. 


A Subsidiary of Miehle Printing Press 
& Manufacturing Co. 
206 Bloomfield Ave., Bloomfield, N. J. 


> = Demanded *by Industry. 


Class S coatings for electrical equipment with: non- 
hermetically-sealed selenium rectifiers). Either of the 
phenyl-mercurials used separately gave poorer results, 
This was in contradiction to earlier short-time labora- 
tory studies, in which the mercurials invariably showed 
much greater effectiveness than the salicylanilide. (17) 
Finally, in every case fungus growth occurred quite 
rapidly (usually within a few weeks) over untreated 
samples or over those with plain (nonfungistatic) var- 
nish or lacquer. 


Application of Moisture and Fungus Proofing 


The practical application of moisture- and fungus- 
proofing measures to production of equipment for the 
Armed Services is of course governed always by the 
specifications used by a particular service for a par- 
ticular contract. Taking as a sample the requirements 
of Bureau of Ordnance Specification 52T15 (Ord) 
(9), the following points are involved. 

General requirement. Equipment or components 
manufactured under this specification are to be resist- 
ant to moisture and fungus damage, as determined by 
an exposure test of the equipment. This test is de- 
scribed. It concludes exposing the unit in a chamber 
at approximately room temperature, but with the air 
maintained at around 100 per cent relative humidity, 
for 30 days. Fungus spores are sprayed over the 
equipment. It is required that the unit pass electrical 
performance tests immediately upon removal from the 
exposure chamber, and that it does not show fungus 


Close-up of fungus growth on ends of cables and over 
terminal block in a battleship gun director. 


growth, corrosion, delamination or deformation, blis- 
tering or scaling of coatings where such deterioration 
appears likely to impair later operation of the equip- 
ment. 

How this objective is to be reached is left some- 
what open. It may be by use of moisture- and fungus- 
resistant materials and components, coupled with use 
of the supplementary fungistatic varnish or lacquet 
coating, or by special pressure-tight construction and 
dehumidification, or by a combination of these general 
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ELECTRICAL SPECIALTIES? 


Fi PRESSURE SWITCH 
For Precise Liquid Level Control 


Adjustable to trip on heads between 6 and 14 
inches. Resets on heads as low as 1% inches. 
Accuracy held within % inch plus or minus, and 
is unaffected by turbulence and vibration. Two 
basic types—variable level cohtrol, or fixed level 
control. 


SPDT snap-action switch—normally rated 6 
amps at 120 V a-c. 


Soreng PLUG-IN Terminals 


Save time—cut cost! No soldering, no eye- 
letting, no screws to drive! 


Listed by U.L. and rated at 15 amps, PLUG- 
IN Terminals provide uniform, positive con- 
tact for low-loss connections. Made of silver 
plated bronze and reinforced by steel guards. 
Pull-out force is 7 to 15 pounds to prevent 
loosening from vibration or accidental pull. 


SORENG REVERSING SWITCH 
For Fractional H. P. Motors 


Remarkably compact—for all fractional h.p. ap- 
plications up to and including 4 h.p. Only 244” x 
24%" x 136” thick. Blade type mechanism, cam 
operated. Three positive-indexing positions — 
Forward, Stop, Reverse. 


Switch contacts are silver, switch blades silver 
plated phosphor bronze. Entire switch enclosed 
in molded Bakelite case. Regularly furnished with 
Soreng PLUG-IN Terminals (above). 


No. 2580 LEVER OPERATED 
DOOR SWITCH 


Ideally suited to automotive and refrigeration use 
because unaffected by moisture and other unfavor- 
able climatic conditions. 


Simple installation— mounts in %" diameter 
hole. Molded Bakelite case, lever and mounting 
plate. Metal mounting plate if desired. Contacts 
are fine silver for long life. Listed by U.L. and rated 
-75 amp at 120 V a-c, or .25 amp at 250 V a-c. 
Regularly furnished with choice of solder or screw 
type terminals. 





check Soreng first! 


For 25 years, Soreng has made the finest 
components at the lowest cost consistent with 
trouble-free service. A good reason 

why so many of America’s leading appliance and 
equipment manufacturers choose Soreng parts! 



































These are just a few of many Soreng electrical specialties. 
Others include—solenoids, switches of all kinds, 
thermostats, and connectors—for washers, refrigerators, 
automobiles, radios, electric ranges, vending 
machines, phonographs and appliances. 

So remember—next time you need dependable electrical 
specialties, check Soreng first! For complete information 
about any item, write Dept. MO3. No cost or obligation. 





| procedures as best needed to accomplish the objectives 


Here’s how to anchor | Preferred materials and components. Several kinds 


of materials for electrical equipment are discussed in 


d detail. Insulated hook-up wire with extruded insulation 
a COr set to af only, or covered with an extruded nylon jacket, is des- 
. s ignated as preferred; wire with synthetic (rayon, etc.) 
electrical appliance or glass braid may be employed as required by special 
performance demands, while cotton-braid covered wire 


to Increase Product Life is not to be used in manufacture of new equipment. 
Lacing twine is mentioned as one of those materials 
which was formerly a center of fungus growth. Syn. 


thetic fibers such as nylon, which are naturally fungi- 


Slip a HEYCO Nylon Strain Re- 
lief Bushing on your wire. (Heycos 


Snap the HEYCO into chassis 
hole. (The Heyco imparts a pos- 
itive non-slip grip; it does not 
5 ilove the wire.) 


eliminate cord weor at chassis 


entrance, too.) 


HERE'S WHAT A HEYCOS ARE USED 
HEYCO WILL DO: ON MANY PRODUCTS 
1. Save time—reduce costs : You will find HEYCOS 
2. Absorb cord pull, push : being usedonan increas- 

and torque ing number of nationally 


3. Insulate wire at chassis known appliances... 
4.P are toasters, heaters, clocks, 

» Prevent traying roasters, mixers, record 
5. Eliminate tying knots 


players, radios, televi- 
6. Improve appearance of = sion sets, toys, lamps, 
product 


Fungus trouble in a cruiser telephone switch box. Growth 
| is most profuse on the lacing twine and friction tape, 





polishing machines, etc. | but extends also over certain of the wires (see arrows). 


HEYCOS ARE MADE IN 11 SIZES— This indicates that not all plain extruded wire insula- 


tion is “funginert” (does not support fungus growth). 


for clock wire to S-10/3 cable 


nert, are preferred; natural fibers that will support 

H eyco N y / on fungi are to receive treatment that will produce definite 
Strain Relief | fungistatic properties in a test that is described. Sleeving 
2 | (tubing) is also to be naturally funginert if possible, 
Bushings and it is suggested that substitutes for sleeving, such 

as lacing twine, be used when possible since sleeving 

are fully may serve as a trap in which moisture is held, as well 


approve d! as a center of fungus growth. 


m icsal | Plastics materials in general are to be relatively im- 


ervious to moisture, and funginert if possible. For 
MAKE SURE YOUR PRODUCT IS DOUBLY | Sesiieneies: glass-silicone and actentenies are desig- 
PROTECTED BY A HEYCO STRAIN RELIEF 


nated as preferable. Phenolic laminates when used are 
HEYMAN MANUFACTURING COMPANY | to receive a baked melamine-varnish coating, to improve 
KENILWORTH 1, NEW JERSEY | the arc resistance as well as moisture and fungus re 
| sistance. Phenolic-cotton laminates are not to be used 
| unless indicated by performance requirements. 
Molded plastics that are naturally funginert and 
moisture-resistant, such as glass- or mica-filled mela- 
| mine, glass-filled silicone, _ polytetrafluoroethylene 
(Teflon), polymonochlorotrifluoroethylene — (Kel-F), 
and polystyrene are preferred. Mica-, glass-, and 
HEYCO ELIMINATES STRAIN ON TERMINALS asbestos-filled phenolics are noted as a second choice, 
while materials such as wood-flour-filled or chopped- 


SEND US FREE SAM PLES OF HEYCOS | | fabric-filled phenolics are not to be used unless indis- 


to fit wire size oa | pensable for some performance requirements. 


¢cnassis———- 


a cc ssteniniantasiniienanmniind | Metal parts are to be sufficiently corrosion-resistant 
Street = | to withstand the exposure test for 30 days. Contact 
City | between dissimilar metals that may promote electrolytic 
I corrosion is cautioned against. 
Supplementary fungistatic coating is to be given to 
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Because of its amazingly high load-input ratio, the No. 

5000 relay operates at 115 volts 60 cycles on only 0.007 

ampere—a fraction of the current consumed by any other 

type of mercury relay! With this low amperage operating 

the coil, the contacts will handle 5 amperes at the same Every ADLAKE 
voltage! And tests indicate the No. 5000’s life to be over Mercury Relay Brings You 


30 million operations! 
al — These Advantages! 
Designed especially for sensitive thermo-regulation, it is 


ideally suited for use in electronic tube circuits where the ® Hermetically sealed—(dust, dirt, 
output of the tube is limited. It can be used as a pilot moisture, oxidation and temperature 
relay operating from a very sensitive thermo-regulator— changes can'tinterfere with operation) 
serves equally well for high and low temperature control 
—and functions perfectly with either mercury-and-glass 
or bi-metal regulators. ® Requires no maintenance 


® Absolutely safe 


® Silent and chatterless 


FOR FULL INFORMATION on this sensational relay, write 
The Adams & Westlake Company, 1108 N. Michigan, 
Elkhart, Indiana. No obligation, of course. 


THE 


Adams & Westlake 


COMPANY 
Established 1857 ELKHART, INDIANA New York « Chicago 


Manufacturers of Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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NOW 

A Soldering Gun 

for EVERY <x 
Requirement 


gTREAMUINED 


SECON 


mK 
REAC _ single heo 
ol het 


sorveRviTe at volts, © 


Here is the money-saving gun that handles 
heavy-duty jobs and light, delicate work 
with the same ease and efficiency. Chisel- 
shaped RIGID-TIP gives more soldering 
area for faster heat transfer—and is braced 
for heavy work. Extra length reaches into 
the tightest spots. Fast 5-second heating 
saves time and current. “Over-and-under” 
position of terminals lets you see even 

more with prefocused spotlight. 

SOLDERING No need to unplug gun between 

jobs; power comes on only when 

GUIDE you pull the trigger. Order from 


Get your copy your distributor or write for bulle- 


of “SOLDERING -. . 
TIPS” —new, tin direct. 


fully 
so! WAFELLER 

20 page 

booklet of 


proctical MANUFACTURING COMPANY 


soldering 

suggestions. 830 Packer Street e Easton, Pa. 
10c at your distributor's 
or order direct. 


East and Midwest, 
2 modern 


VARMA 


the best 


SRT aN LENS 


you can buy 


Your phone book lists the nearest Alcoa 
sales office under “aluminum”. For 
prompt quotation, technical books and 
help based on 62 years of aluminum 
knowledge ...call there or write 
ALUMINUM COMPANY OF AMERICA, 
1896C Gulf Building, Pittsburgh 19, Pa. 


ALCOA Ganwum 


REL Th 


parts not already provided with fungistatic surfaces by 
previous treatment of the materials used or component 
itself. This coating is to be selected from materials 
described in other specifications. (11, 12) The varnish 
or lacquer is to be applied by brush, spray or dip, 
according to procedures and precautions given in Speci- 
fication JAN-T-152 (3), with care to avoid interference 
with performance that might result from covering con- 
tact surfaces, moving parts, etc. Air-drying varnish or 
lacquer should not be applied over surfaces with prior 
fungistatic melamine-varnish coatings. Nylon-jacketed 
wire, and other wire completely funginert, need be 
treated only at and near the ends of the insulation (to 
about 3 in. over the insulation, back from the exposed 
terminals or conductors). 

Special test procedures. This specification furnishes 
three kinds of tests for fungus resistance. One test, for 
fungistatic properties, depends on use of fungi growing 
in Petri dishes on culture media, and can be performed 
only in well-equipped laboratories. Two of the other 
methods, however, can be used in modified form without 
much difficulty, and can be used for the informal infor- 
mation of design engineers who wish to see for them- 
selves the inherent fungus-resistance and corrosion- 
resistance of materials and components, as well as of 
completed units. 

The test for funginertness of materials and com- 
ponents is performed in a closed glass chamber, with 
walls lined loosely with moist absorbent paper (such 
as paper towels). Water is kept in the bottom, and 
specimens suspended within the chamber. The specimens 
are supposed to be inoculated with specified suspensions 
of fungus spores from cultures (for proper official tests) 
but this can be simplified for informal use, by taking 
spores from moldy bread or plastics or similar sources. 
Funginert materials should not support visible growth 
during a 4-week exposure period, while sufficient growth 
should spread from cotton-string blanks (attached to 
some of the specimens) to show that the specimens 
are not fungistatic. 

Specification 52T15(Ord) points out that the ex- 
posure test for assembled equipment can also be per- 
formed in improvised equipment: 


It is hoped that the humidity exposure test described will 
be employed even when laboratory facilities are not avail- 
able for performing all of the details of the test. It is possible 
to perform the test as described at room temperature, using 
a wood packing case or similar inexpensive box as the ex- 
posure chamber, and providing humidity from large pans of 
water and wet cloths in the chamber, for example, or from 
a pan of water on a hot plate. By equipping such a hot plate 
with a thermostat, temperature control may be obtained. In 
a simplified test, inoculation with the fungus spore suspen- 
sion may be omitted and portions of moldy materials such as 
cloth and plastics used instead to furnish spores which may 
be rubbed or blown over the specimen and blanks. The im- 
portant factor in the test is sufficiently high relative humid- 
ity so that blank materials (such as cotton string) will be- 
come moldy as required. 


Implications of Deterioration Prevention 


It may be useful now to summarize the implications 
of the development of this essentially new, as yet not 
named, borderline science or technology which involves 
engineering, biology, chemistry and physics. 


Military applications. For the Armed Services, which 
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have been the chief instigators of this new development, 
there is, of course, immediate application. Information 
is made available by which equipment can be made 
better, more durable, more likely to be ready for instant 
use when needed. At the same time, these improvements 
may involve considerable economy, since there is a 
good chance that less maintenance and repair will be 
required. 

Some difficult decisions may be involved, since while 
research can proceed satisfactorily in several directions, 
you cannot build an instrument of several alternative 
materials; choice must be made from among available 
materials. One of the chief contributions of the 
moisture- and fungus-proofing program has been in 
affording criteria, test methods and specifications, by 
which some of these choices can be made wisely. In 
this area, the new science overlaps with materials spec- 
ification and to a broader extent with adequate product 
design needed to avoid some of the deterioration 
troubles. 

Another aspect of military application deals with 
maintenance problems, in which might be included also 
the broad field of storage and preservation. Special 
treatment and materials are involved here, which in 
some cases may not be the same as those that can 
be used in the original production of the equipment. 

Application for consumer use. Developed largely for 
military use, the improved materials and components, 
the more durable electrical equipment in general, all 
can contribute towards making better products for the 
consumer and for industry. The nylon-jacketed hook-up 
wire cited before is an obvious example of military 
improvement adaptable to civilian products. We can look 
to increased use of such materials as their superiority 
and greater durability (usually at little increased cost) 
becomes more widely known to industry. 

In applying these improvements in industry, where 
competition restricts changes to those that can be proved 
to be quickly profitable, the product engineer will be 
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able to make use of test procedures developed for 
military requirements. Even if he does not pick the top 
grade in all components, he can, by using such tests, 
discard the poorer grades and in this way improve the 
product. 

It should be emphasized that the term, “fungus re- 
sistant,” may cover a variety of characteristics. As 
shown in the case of nylon-jacketed wire, it may des- 
ignate construction with materials that are naturally 
(and permanently) funginert and moisture-resistant. In 
other instances it may describe a product of routine 
lower-grade construction with merely an added super- 
ficial treatment with a fungistatic coating. This in turn 
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may be of either high or low value in providing 
moisture and fungus resistance. In general, the per- 
manently funginert materials would be preferred as 
against treated products. 

Wider industrial production of moisture- and fungus- 


a ee 4 - M i is D HT S T sg | yf, 3 | resistant electrical equipment will be advantageous not 
only in providing better equipment for civilian use, but 

ff also eventually from the viewpoint of supply for 

4 0 4 elegy R WU A both civilian production and the Armed Services. 
ra As such improved equipment becomes more and more 

 . the usual commercial type it will serve to increase the 

available supply and presumably lower the cost of ma- 
terials and components needed for fungus- and moisture- 
proofing. Ooo 
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Progress in 


Synthetic Mica 
(Continued from page 103) 





analysis curves have been obtained on mica batch 
melts, and these data have been interpreted in terms of 
initiation of the chemical reactions between batch mate- 
rials and subsequent physical changes, that is, crys- 
tallization on the cooling portion of the curve. 
Further experiments were carried out to develop 
information on the question of melting mica in an open 
or closed system. The influence of HzO and COs on 
the decomposition of mica mixtures heated to 1300 C 
was investigated and shown to be substantially without 
effect. The volatilization of fluorine at melt tempera- 
tures was also investigated in some detail because of 
the technological importance of this problem. Current 
work at the school continues the investigation of 
cooled-hearth type furnaces, and other methods of pro- 
ducing synthetic mica which would be adaptable to large 
scale production methods. 


oe 





Summary 


With the development of the research programs at 
the three cooperating laboratories, we have the picture 
of the synthetic mica research program as it stands 
at the present time. Important fundamental problems, 
in particular the orientation of crystals in the large-size 
melts remain to be overcome. The prospects for suc- 
cessful completion of this phase of the problem cannot 
be predicted by the writer at the present time, because 
of our present inadequacies in the fundamental knowl- 
edge of crystal growth and the parameters which con- 
trol it. From the strictly practical standpoint, how- 
ever, the “solid state’ mica body appears promising 
for numerous important applications. However, the 
extensive elucidation of the crystal chemistry and the 
physical chemistry of the family of fluorine-mica min- 
erals will be a contribution of this program difficult to 
assess in immediately practical terms. ooo 
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the cooking top work surface area where small appli- 
ances will be used. 

The switch and indicator light for the warmer 
drawer and the surface light switch are located directly 
to the right of the pushbuttons, as seen in Fig. 7. The 
surface on which these controls are mounted is in- 





Fig. 7—Control panel is inclined giving added rigidity 
to the part, better light distribution from the fluorescent 
lamp, and better visibility and ease of operation. 


clined to serve two functional purposes besides adding 
strength and stiffness to the part. First it places all 
controls at a slight pitch for increased visibility and 
ease of operation, and second, it permits the 36-in. 
fluorescent surface lamp to be mounted for better light 
distribution over the cooking top without affecting the 
pushbutton lighting. 

The real measure of success in this design project is 
measured by the demand. That Hotpoint designers 
achieved their goal of increased dollar value combined 
with beauty of styling and functional utility is attested 
by the fact that time and time again production sched- 
ules have had to be increased. ooo 





Design Trends 


and Transients 
(Continued from page 124) 





knife sharpening guide is fastened to the housing with 
a knurled screw to hold the knife at an angle of 20 deg. 
Housing is die-cast in two sections, a base to which 
the operating mechanism is assembled and a housing 
which serves as a cover. ooo 


Static-Free V-Belts 


Rubber, leather, canvas and other types of belting will 
generate static charges under normal operating condi- 
tions unless some provisions are made to eliminate static 
charge build-up. Generally, static charges bleed off the 
media through the air and no sparking occurs. How- 
ever, in some cases, especially with low humidity condi- 
tions, very high voltages are built up on the belt. Poten- 
tial of static charge is dependent on composition of belt, 
speed of belt, sheave sizes, belt cross-sectional dimen- 
sions, and amount of slippage present. 

There are several ways of removing the charge on 4 
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Homogeneous Vinylite Plastic Tubing 
For 105° C Continuous Operation, UL Approved 


Here is one of the finest electrical tubings made. It is particu- 
larly applicable to those classes of service where continuously 
high temperatures or wide fluctuations in temperature are en- 
countered. Used under these conditions TURBO extruded 
tubing presents a homogeneous dielectric barrier that per- 
manently resists deterioration. The automatic extrusion process 
used in producing this tubing results in exceptionally close 
inside and outside tolerances—an important factor where close 
fitting insulation is desired without slowing wiring production. 
For complete details call or write today. 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK 10,N.Y. * 1313 W. RANDOLPH ST., CHICAGO, ILL. 


TURBO VARNISHED TUBING 
FOR HIGH VOLTAGE 


nal 
! 

| 

| 

| 

| 
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| 

, TURBO GLASS TUBING FOR 
HIGH HEAT RESISTANCE 
| TURBO REL-16-A TUBING 
, AND HOOK-UP WIRE 

| 

| 

| 

| 

| 

| 
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TURBO SATURATED SLEEVING 
FOR MAXIMUM ECONOMY 


MICA PLATE, BLOCK 
FILMS AND SEGMENTS 


TURBO WIRE MARKERS 
FOR EASY IDENTIFICATION 


VARNISHED CAMBRIC 


—— ee 2 WRITE FOR SPECIMEN CARD AND DETAILED INFORMATION < eo 
3 COMPLETE WITH SAMPLES AND SIZES OF TURBO TUBINGS Uy 
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Shown is the M12 
motor rated 1/15 H.P. 
at c RPM 115V AC 


TEMCO Motors Thru 1/15 H.P. Give 
Your Product PLUS Selling Power .. . 
Long Trouble-Free Life. 


TEMCO motors have precision ground shafts, dynamically bal- 
anced armatures for smooth running and long life; self aligning, 
oil retaining bearings with large felt reservoirs. 

Highest grade quiet brushes in bakelite enclosed precision brass 
tubes are instantly removable from the outside—no need to take 
motor apart. Heavy duty blower fan assures continuous operation 
under full load conditions. 

TEMCO’S 20 years of design engineering, productive experience, 
best of materials, and efficient production combine to give you 
the highest quality motor on the market at a competitive price. 
aa PRICED, HIGH QUALITY MOTORS, THINK OF 

0. 


THE ELECTRICAL MFG. CO. 








V-belt. One method is to place point contacts on the 
belt where it enters and leaves pulleys; another method 
uses wire combs contacting belt surface. In some in- 
stances a conductive paint is applied to the belt. Along 
with these methods the B. F. Goodrich Co., Akron, 
Ohio, has developed a static conducting V-belt. Belts 
are checked for static properties before shipment with 
a 500-volt Megger unit connected to two contact poles 
Sg in. diam placed 8% in. apart. Pressure applied is 
3 psi. Contact poles are moistened and belt is placed 
directly under poles in order to obtain resistance. 

A V-belt which measures 10 megohms resistance 
when checked on an 8% in. section has sufficient static 
properties to make the belt safe throughout its entire 
life. An industrial fire insurance company requires a 
belt to have a resistance of 75 megohms or less, when 
tested across four inches of its surface by using two 
polished copper electrodes connected to terminals of a 
500-volt Megger meter. Belts passing these tests will 
not generate static provided belt is operated over 
grounded metal pulleys. 

According to the supplier, the more the compound is 
“loaded” to afford better conducting qualities, the more 
the V-belt life is decreased. Also, if a belt is too conduc- 
tive it may allow a slight flow of normal electric current 
and if there was a “short” in the system a dangerous 
condition would exist. By far the most important con- 
dition, however, is that the motor and driven unit must 
be adequately grounded or no matter what static belt is 
used there will be no protection against sparking. Since 
dirt, oil and water will change the characteristics of 
belts, the drive should be fully protected in order to 
retain original properties. ooo 


High-Sensitivity Capacitance Tests 


In determining temperature coefficient of 
capacitance, measuring equipment must be 
capable of sensing changes as small as 0.001 


mmf in a 1000-mmf capacitor. 


ISIDORE BADY 
Signal Corps Engineering Laboratories 
Fort Monmouth, N. J. 


A “high-heterodyne” method has been used in the 
Signal Corps Engineering Laboratories for the meas- 
urement of the temperature coefficient of capacitance. 
It involves the measurement of very small changes of 
relatively large capacitors. The equipment contains 
two oscillators, the first a 1-mc crystal oscillator and 
the second a Hartley oscillator operating at a fre- 
quency slightly higher than 100 kc. The capacitor C1 
in the tank circuit of the Hartley oscillator is an un- 
calibrated adjusting capacitor. The capacitor C2 rep- 
resents standard capacitors actually used in making the 
measurement. C2 consists of a General Radio precision 
capacitor type 722D and decade capacitors. Capacitors 
up to 10,000-mmf can be measured. A coaxial lead 
from the standard capacitor goes to a turntable in a 
variable temperature cabinet. Test capacitors are 
mounted on this turntable. One position must be left 
blank to serve as a reference position. In practice, the 
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CO-AX SPACERS OF “TEFLON” HELP WORT 


ELIMINATE REFLECTIONS .. . INCREASE EFFICIENCY 


New spacers of Du Pont “Teflon” boost WOR-tv 
transmission line efficiency from 66.1% to 76.4%. 






WOR- tv coaxial transmission line 
manufactured and installed by 
Andrew Corporation, Chicago. 












Coaxial spacers molded of 
“Teflon” by Crane Packing Co., x 
Chicago, IIlinois. 7 





These new coaxial transmission 
line spacers of Du Pont ‘‘Tefion”’ 
tetrafluoroethylene resin give 
WOR-tv the ultimate in efficient 
performance. 

The dielectric constant of 
“Teflon” (2.0) is only one-third as 
high as that of ceramic. This sim- 
plifies elimination of reflections 
caused by impedance discontinui- 
ties introduced at each insulator. 

Total power loss is almost as 
small as it would be with no insu- 
lators at all! Thus, the efficiency 
of the 850-foot line is boosted from 
66.1°% for conventional spacers to 
76.4%, for “Teflon,” permitting 
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the station to operate at a lower 
power level. 

The toughness and resilience of 
“‘Tefion,” in addition, simplifies 
installation of the line. And it has 
the highest heat-resistance (serves 
up to 500°F.) of all commercial 
thermoplastics. 

‘Teflon’ is supplied by Du Pont 
in standard shapes (rods, tubes, 
sheets and tape). Or we will rec- 
ommend molders or fabricators 
who can supply finished parts of 
“Teflon.” Write today for more in- 
formation. Our technical staff will 
be glad to help you. E. I. du Pont 
de Nemours & Co. (Inc.), Poly- 








Plastics 
Sales Offices: 350 Fifth Ave., New 
York 1, N. Y.; 7 S. Dearborn St., 
Chicago 3, Ill.; 845 E. 60th St., 
Los Angeles, Calif. 


chemicals Department, 


#REG, U. S, PAT, OFF, 


BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 




















FOR LOWER 
TARE WEIGHT 


Users of Wirebound Boxes and 
Crates consistently save 33% on 
tare weights. In addition, 
Wirebounds require less storage 
space, are easily handled, can be 
set-up in less than a minute, 
and are ideally suited to 

modern warehousing.* 


| 


FOR GREATER 
STRENGTH 


To assure the utmost product 
protection in handling and shipping, 
all Wirebounds are constructed to 
specifications developed by 
exhaustive laboratory and field 
testing. Wirebounds are designed to 
meet the hazards of shipment and 
storage of your particular product.* 











FOR FRAGILE PRODUCTS sf 


FOR HEAVY PRODUCTS Jog 2 
The adaptability of the Wirebound a mm 


principle is demonstrated by the variety ~ ‘ 
of containers shown here. Heavy 4 some 
products, delicate products, products & ‘ ro 
of odd or irregular shapes ship L 
safely and at lower cost in Wirebounds. 
Ask us for suggestions on shipping 
your product.* 





60 Wirebound Plants BOXES & CRATES 


throughout the United States FOR LOWER TOTAL SHIPPING COSTS 


“Send for this free book ... contains the full Wirebound story, technical 
information and demonstrates how Wirebounds are specifically designec’ 
for each product. Mail coupon today! 

Wirebound Box Manufacturers Assn., Room 1840 Borland Bldg., Chicago 3, Ill. 


(CF Send Booklet of Product Information [] Send a Sales Engineer 
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actual sample holder contains 25 positions. 

Output of the crystal oscillator and the tenth har- 
monic of the Hartley oscillator are mixed in the mixer 
tube T3 to produce an audio beat note. The pattern on 
the oscilloscope will be a stationary ellipse when this 
beat: note equals the frequency of the audio oscillator. 
The filter shown on the connection between the Hart- 
ley oscillator and the mixer tube prevent Lissajous 
figures due to undesired harmonics from appearing on 
the scope. 

When the variable temperature cabinet has reached 
equilibrium at a test temperature, the turntable is set 
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VARIABLE 
TEMPERATURE 
CABINET 
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Schematic diagram shows highly sensitive arrangement 
for measuring temperature coefficient of capacitance, 


so that the blank position is connected to the circuit. 
The standard capacitors are set to a suitable position 
and the Hartley oscillator set to a frequency slightly 
above 100 ke by means of C1, so that a stationary el- 
lipse appears on the scope. A test capacitor is connected 
to the circuit and the standard capacitors are decreased 
so that the Hartley oscillator frequency is slightly 
above 100 kc and the stationary ellipse reappears on the 
scope. Clearly the amount that the standard capacitors 
have to be decreased is equal to the capacity of the 
test capacitor. The other test capacitors are then meas- 
ured in turn. The entire procedure is repeated at each 
test temperature, and the temperature coefficient of 
capacitance can be readily calculated from the readings 
of the standard capacitors. The basic virtue of this 
method is that the oscillator need be stable for only the 
short time that measurements are actually in process, 
and lead changes while the variable temperature cabi- 
net is changing temperature, causes no errors. 

With this equipment it is possible to measure ca- 
pacitance changes of capacitors of 50 mmf or less with 
an accuracy of 0.015 mmf over the range of —55 C to 
85 C. Capacitors of 6000 mmf and higher can be 
measured with an accuracy of 0.04 mmf. Major source 
of error for the lower capacity values is the imperfect 
repeatability and stray capacities present in the sam- 
ple holder. A new sample holder is under construction, 
with which it is expected to be able to measure ca- 
pacitance increments with an accuracy of 0.001 mmf 
over the temperature range of —55 C to 85 C. Main 
feature of this holder is a shield around the high ter- 
minal which greatly reduces its stray capacity and im- 
proves the repeatability. The effect of changes in the 
O of the test capacitor on the measurement has been 
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Makers of world-famous Nichrome* and over 80 
alloys for the electrical, electronic and heat-treating fields 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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Press breaks down=but $2.88 
keeps editions rolling 


Press broke down at 5 P.M., at end of evening edition’s run. 
But this publisher got replacement parts in a hurry the same 
way he gets electros, mats, news photos—by Air Express. 
An 18-lb. carton traveled 500 miles, was delivered by 11 P.M. 
Shipping charge $2.88. Morning edition published as usual. 


, 


Air Express is the best 
air shipping buy to keep 
any business rolling, 
since low rates include 
door - to - door service. 
Answers your problems 
because it’s fastest and 
most convenient. 


All Scheduled Airline 
flights carry Air Ex- 
press. Soshipments keep 
moving. Every business 
can profit from regular 
use of Air Express. Im- 
proves customer serv- 
ice; manpower or equip- 
ment never stands idle. 


Only Air Express gives you all these advantages 


World's fastest shipping service. 

Special door-to-door service at no extra cost. 

One-carrier responsibility all the way. 

1150 cities served direct by air; air-rail to 22,000 off-airline offices. 
Experienced Air Express has handled over 25 million shipments. 


Because of these advantages, regular use of Air Express pays. It’s 
your best air shipping buy. For fastest shipping action, phone 
Air Express Division, Railway Express Agency. (Many low com- 
modity rates in effect. Investigate.) 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


A service of 
Railway Express Agency and the 





determined by measuring the effect that the addition of 
high resistance resistors across the tank circuit has on 
the frequency of the Hartley oscillator. In all prac- 
tical cases that are likely to happen, the effect is 
negligible. 

Consideration must also be given to the inductance 
in the leads between the standard capacitors and the 
test capacitors. If the test frequency is one megacycle, 
it would require only 1 microhenry to produce an 
8 per cent error in measuring the temperature co- 
efficient of a 1000-mmf capacitor. OOo 

This article has been condensed by the author from his 
original paper presented at the 1950 Meeting of the Con- 
ference on Electrical Insulation. A report on this con- 
ference appeared in January 1950 ExvecrricaL MANvu- 

FACTURING, page 80, titled “Research Developments in 

Dielectrics.” (Reprint available, see page 210.) 


Cold Pressure Welding 


A method for welding metals without heat applicable 
to several types of non-ferrous metals such as alumi- 
num, duralumin, cadmium, lead, copper, nickel, zinc 
and silver has been developed by the General Electric 
Co., Ltd., of England and licensed to the Koldweld 
Corp., New York. The method for the present has 
most applications in the cold welding of aluminum. 
Process does not require heat, electricity, chemicals, 
gases or fluxes; only a pressure of 20 tons per sq in. 
and a correctly shaped tool is needed for the weld. 

In this cold pressure process of welding, the metals 
are made to flow away from the welding point as the 
points of a die similar to a crimper are brought to- 


Fig. 1—A specially formed die in a hand pressure tool 

formed the welds on strip joints of aluminum (center) 

and aluminum to copper (lower). Metals to be joined 

have to be free of oxide film which can be removed by 
wire brushing. Typical tear is at top. 


gether. Rate of application does not appear to affect 
strength of the weld since good welds can be made 
with the tool giving either a slow squeeze or an impact. 
The tool shape is simple and the important factor. For 
different metals the tool shape and indentation will 
vary ; other factors in the shape are thickness, hardness 
and shape of part. Aluminum surfaces to be welded 
must be free from the film of oxide. Once removed by 
wire brushing, the oxide reforms rather slowly and 
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CHECK YOUR 
SMALL MOTOR 


REQUIREMENTS 





/ Forced-Air Bathroom Heaters 


v Kitchen Fans Vv Furnace Controls 
¢Radio-Phonographs $y Action Displays 
¢ Business Machines v¥ Sound Recorders 


MODEL D-10 (1/70 H. P.) 


4-pole, shaded pole induction motor. WITH THESE 

Free Speed —1740 R.P.M. Locked 

Rotor Torque—4% in. oz.—H.P. at 

1500 R.P.M.—1/70; Dimensions: 

3%” square x 3%" over bearing hous- 

ings. Features include scientifically 
designed air intake . 


. . dual cooling 
fans...dynamically balanced rotor... 
self-aligning, oiless sleeve bearings. 


CHAMPIONS 


Whatever the performance requirements, just check the 
features and specifications of these tried and proved 
General Industries Smooth Power small motors —1/70 
H.P. and under. 


Each is extremely compact... light in weight. . . de- 
signed and built for trouble-free long life. Their cost, 
however, is surprisingly low. All are available for either 
clockwise or counter-clockwise rotation, with additional 
design modifications available where quantities warrant 
production line changes. 





Write today for blueprints and quantity price quotations. 
MODEL D-6 (1/;00 H. P.) 

4-pole, shaded pole induction motor. 
Free Speed—1735 R.P.M. Locked 
Rotor Torque — 2% in. oz.—H.P. at 
1400 R.P.M.—1/100; Dimensions: 
3%” square x 2%” over bearing hous- 
ings. Features include dual cooling 
fans...dynamically balanced rotor... 
self-aligning, oiless sleeve bearings. 
























MODEL C-5 (1/300 H. P.) 


2-pole, shaded pole induction motor. 
Free Speed — 3370 R.P.M. Locked 
Rotor Torque — 0.9 in. oz. — H.P. 
at 2600 R.P.M.— 1/300; Dimen- 
sions: 2” wide x 3%” long x 2%2” 
high. Features include accurately 
aligned motor shaft . . . oiless bear- 
ings... dynamically balanced rg 


MODEL A-5 (1/250 H. P.) 


2-pole, shaded pole induction mot@m 
Free Speed — 3470 R.P.M. Locked RotGey 
Torque — 1.2 in. oz.—H.P. at 2800 R.P.M¥y 
— 1/250; Dimensions: 244” wide x 3%” long 

x 2%” high. Features include novel bearing 
construction which insures rigid and per- 
manent alignment of motor shaft . . . oiless 
bearings . . . dynamically balanced rotor. 


The GENERAL INDUSTRIES Co. 


DEPARTMENT E e ELYRIA, OHIO 
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Leading Manufacturer of 


SPECIAL PORCELAINS 


for over fifty years 


A half century of wide experience has 
made STAR one of the leading manufac- 
turers of porcelain specialties in the 
United States. STAR’S versatile produc- 
tion methods include any quantity, fin- 
ish, or shape of Low Voltage Porcelain 
to meet any physical or dielectric speci- 


1. 


Technical Characteristics 
of Molded Ceramic Products” 


fications. 


In addition to meeting all kinds of spe- 
cific requirements, STAR has the following 
kinds of standard insulations to offer: 


THERMOLAIN 

A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 


. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


. COMMERCIAL 


WHITE 


Most economical for use 
in most applications. 


SEND FOR FREE BOOKLET 


“A Brief Survey of 


4. VITROLAIN 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


. No. 921 


INSULATION 


Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


. NU BLAC 


Will not soil in assem- 
bly or use. Excellent for 
wiring devices or novel- 
ties. 


-. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 


~® 2 7e SY ee 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 








satisfactory welds can be made several hours later, 
However, even the contamination caused by handling 
the material will prevent the formation of a satisfactory 
weld. 

Three somewhat different techniques have been 
evolved—straight weld, ring weld and continuous seam 
weld. Straight weld can be used for box seams, for 
sealing tube ends, and other forms of lapped joints al- 
most equivalent to butt-welds. Ring welds can be used 
for sealing the end of a flanged tube to a plate for 
making hose connections, or two disks may be joined 
together to form an air pressure cell. Wheels also may 
be constructed by taking advantage of natural flow of 
the material to form the shape. Among applications of 
the seam weld are tube making and sheathed cables, 
A machine has been constructed in which the proc. 





Fig. 2—Three welding techniques, straight, ring and con- 
tinuous seam, have been developed for different applica- 
tions. Grain structure in the weld is shown above. 


esses of scratch-brushing, final forming, welding and 
trimming are carried out continuously. In addition a 
roller welding machine can be used to seal the edges 


of a folded section while following a complicated out- 
line. ooo 


Permanent Magnet Materials 


While many permanent magnet materials have been 
developed that exhibit excellent magnetic properties as 
a result of precipitation and diffusion hardening, a new 
material, Remalloy, containing 17 per cent molybdenum, 
12 per cent cobalt and the balance substantially iron, 
promises to be both useful and economical. Remalloy, 
made by the Arnold Engineering Co., Chicago, available 
in bars, castings and sintered compacts, exhibits precipt 
tation-hardening characteristics. In annealed state, hard- 
ness is low enough that magnets can undergo normal 
machining operations, while after low-temperature, pre 
cipitation treatment, hardness is comparable to that of 
a hardened, martensitic alloy. From the shape of the 
energy product curve shown in Fig. 1 it is apparent that 
the form factor for Remalloy is slightly better than that 
for 36 per cent cobalt steel although B, and H, are ap 
proximately equivalent. 

Magnets formed from material are softened by heat 
ing to 2200 F, holding at that temperature for 2 to 10 
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The new G.E. 3-bladed food mixer has a blade construction that 
is 100% sanitary. In place of the traditional hard-to-clean center 
stem design, the blade is an all-EASY-FLO brazed assembly that 
offers not the tiniest crevice in which food particles can lodge, 
and at the same time, is exceptionally strong. With the set-up 
and procedure shown below, the Hunter Spring Co., Lansdale 
Spring Co., Lansdale, Pa. turns out 20,000 assemblies a week for 
G.E., totaling 60,000 EASY-FLO joints. 


HERE’S THE FAST PRODUCTION SET-UP 





“4sy, 

oO Small square of EASY-FLO shim stock is ange 
placed on top of criss-crossed blades in a & 
fixture which accurately locates alloy and 
parts. Spot welder does the brazing. fa 

ito 
x 
o Stems and blades, with EASY-FLO square = 


between, are assembled in a fixture and 
brazed 6 at a time in coil of induction 
heater. EASY-FLO wire ring is placed 
around stem above dough guard and again 
the 6 are brazed at one time, completing 


the assembly. surge 


oO Shows where EASY-FLO is preplaced. 


0 When blades are twisted to destruction the 
stem breaks—the EASY-FLO joints hold. 


—_— a a 





— 


A QUICK WAY TO FIND OUT WHAT EASY-FLO wit DO 
FOR YOU—Write or call and ask = BULLETINS 12-A, 15 AND 17 will give 


| for a field service engineer. He’ll you EASY-FLO facts in print. Write for 
| demonstrate EASY-FLO and discuss its —_ copies today. 
I application to your metal joining work jpiuee 


'. Oo uw 








—all with no obligation to you of 

f any kind. 

¢ 

ut 

at 

F 

t- Bridgeport, Conn. « Chicago, lil. « Los Angeles, Cal, « Providence, R. 1. « Toronto, Canada 
0 Agents in Principal Cities 
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Loach RELAYS 


ARE PERFORMANCE PROVED! 
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INDUSTRIAL RELAYS 
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No 


AIRCRAFT RELAYS 





You get better service from LEACH RELAYS because thousands of 
types of relays for thousands of applications have been proved-in- 
use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor 
of safety for extra dependability. Simplicity of designs makes 
installation quick, easy and inexpensive. Get all the facts and 
make your own comparisons. LEACH RELAYS’ outstanding per- 
formance, reliability, sturdiness and economy have been proved- 
in-use. 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 





SSIS AVALON BOULEVARD. ® LOS ANGELES 3. CALIF. 


Representatives in Pincipal Cities of U. $. and Canada 
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min depending upon mass, and quenching in oil. During 
quenching operation, a critical cooling rate must be ex. 
ceeded to achieve optimum properties; consequently, 
magnets with a cross section larger than about % in 
in diam cannot be heat treated to maximum properties, 
Annealing described above will lower hardness so that 
magnet can undergo normal machining. After magnet 
has been machined or ground, it is then aged or hard. 
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Fig. 1—Form factor of the energy product curve for 
Remalloy is slightly better than for 36-per cent cobalt 
steel although values for residual magnetism and coercive 
force are approximately equal. 


Initial permeability, uo 8 
Reversible permeability, ur 12 
Saturation, gauss 17,000 
Residual, B,, gauss 10,500 
Coercive force, H., oersted 250 
Energy product, (BH) max 1.1X106 
Residual for (BH) max, gauss 6500 
Resistivity, microhm-cm 45 
Curie temperature, deg C 780 
Hardness, Rockwell C 

Annealed 30-40 

Hardened 57-60 
Tensile strength, psi 126,000 
Transverse modulus of rupture, psi 50,000 
Specific gravity 8.4 
Dimensional change, in./in. 

Annealed +-0.0037 

Hardened —0.0031 
Coefficient of expansion 

between 20 C and 100 C, in./in./C 9.25 x 10-6 
Coefficient of expansion 
between —60 C and 20 C, in./in./C 9.38 x 106 








ened at 1265 F + 27 F for 75 to 105 min (dependitf 
upon mass) and air cooled. Magnetic and physical prop 
erties are shown in table for the final heat-treated met! 

To utilize maximum amount of energy available fr? 
this material the magnet should be designed to take itll 
account any demagnetizing forces acting upon it. Jide 
magnet operates under such conditions, or in a circu! 
of variable reluctance, design should be based on a 
ondary demagnetization curve and not on a primal 
curve. Several economic substitutions of this matet 
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Y, lo help you 
sell! 


Yes, a Signal Light—as small in cost as in size— 
can often tip the scale in favor of closing the sale for 
your appliance. 
































Ata glance, the Signal Light shows Mr. and Mrs. Prospect 
extra, positive buying reasons. It can increase safety by 
giving a clear warning to the user that the appliance 
is turned on. It can save money for the user by remind- 
ing that the appliance is sti/] on—and by the same re- 
minder, can help lengthen epee life. It can make 
appliance use easier by providing an area of light for 
working or indicator reading, which also often insures 
against improper or unsatisfactory use. It adds the extra 
touch of attractiveness—usefulness—convenience which 
persuasively says, “Buy me!” 


Yet DRAKE Signal and Jewel Light Assemblies cost so 
little—are so easy to incorporate in your appliance de- 
sign—are available in such a pleatifal variety—can be 
specially designed for unusual applications, including 
those where high ambient temperatures are a problem! 
And DRAKE Assemblies are thoroughly sse-proven— 
you'll find them on appliances of all kinds produced by 
leading manufacturers everywhere. 


Whatever type of appliance you are producing or de- 
signing, find out just how DRAKE Signal and Jewel Light 
Assemblies can add to your selling punch—and at what 
very low costs. Send right now for Catalog EM, and tell 
us the type of appliance you have in mind. Our ex- 
perience often suggests possibilities which you may. 
have wnat 





MANUFACTURING COMPANY 
1711) WEST - HUBBARD ST. .+ CHICAGO 22, 


SOCKET & JEWEL LIGHT ASSEMBLIES 
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KLEINS 





Help Production Speed 


Many manufacturers looking for ways to cut pro- 
duction costs have found that Klein Pliers on 
their production lines will save valuable minutes 
on assembly line which rapidly add up to impor- 
tant man-hours. 


There are two reasons for this: 


First, the Klein line includes pliers specially 
made for every job. 


Second, Klein quality assures perfect align- 
ment of jaws—matched cutting knives that 
stay sharp—the correct spring to hand-fitting 
handles that minimize fatigue. 


If you are interested in saving production time 
—in increasing workers’ efficiency—see your 


Klein supplier. 


Ask Your Supplier 


The Klein Pocket Tool Guide, 
showing the Klein line and con- 
taining useful information, will be 
mailed on request. 
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for 36-per cent cobalt magnetic iron have been made, 
Two short bars about 4% in. square were used in the 
magnetic circuit of telephone receivers. Cast magnets, 
used in meters, increased range ot sensitivity and sus- 
tained accuracy. Ooo 


Rectifier-Operated Meggers 


In addition to the usual hand-cranked “Megger’”’ for 
testing insulation resistance, two new models have been 
designed for rectifier operation. In the new plug-in 
model, the hand generator is replaced by a power pack 
consisting of a constant-voltage step-up transformer 
and selenium rectifiers giving a constant d-c test volt- 
age. This built-in constant-voltage power pack, which 
operates on 115 volts 60 cycle, reduces undesirable 
pointer fluctuations which may occur when testing 
equipment such as large generators and long cables hay- 
ing appreciable capacitance. In the dual-operated model, 
the hand generator is not removed but the rectifier- 





Constant 
voltage 


transformer. Switch 


Rectifier 


Ohmmeter Power supply 


Rectifier-operated insulation resistance testers (above) 
made by the James G. Biddle Co., Philadelphia, replace or 
supplement the hand-cranked type now in use. Hand 
generator is replaced (below) by a power pack consisting 
of a constant-voltage transformer and selenium rectifiers. 


power supply is mounted separately instead of being 
built-in. For continuous operation—using the rectifier 
—the generator in the instrument is automatically dis- 
connected. One connecting cord from the rectifier unt 
plugs in to 115 volts 60 cycle and another carries the 
appropriate test potential to the instrument. To operate 
the instrument by hand, the rectifier-to-instrument com 
nection is removed and the capping plug is replaced. 
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\t isnt as easy 9 this... sur “cUBEE” 


GETS THE ANSWER TO YOUR PLASTICS PROBLEMS / 


‘Nope it isn’t that easy—it takes lots of planning 
and designing and figuring before most problems are 
solved. But we’ve enjoyed great success at satisfying 
our clients just the same. 


Q-B Says: 


‘‘When you’re planning in Plastics 





We know that, in order to help you, with your 
problems, we must have knowledge of materials, 
design, die-making, production and all the rest. We 
have those facilities—all under one roof—you see we’re 
specialists in molding plastics parts—from design to 
finished product. 


And you want the very best 
Give your problems to ‘‘Cubee’”’ 


And we’ll do the rest’’. 


Call ‘‘Cubee’’ the next time you have a problem 
indesign. We think we can help you. 


QUINN-BERRY CORP. 
2633 ‘West 12th Street 
ERIE, PENNSYLVANIA 


Branch Offices 


me. HARRY R. BRETHEN MR. W.A.HURTIENNE PARAGON SALES COMPANY 
1341 Woodward Avenue 4753 Broadway 111 S. 22nd Street 
troit, Michigan Chicago 40, Illinois Philadelphia 3, Pennsylvania 
Townsend 8-2577 Longbeach 0028 Rittenhouse 6-5699 
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FOR EXAMPLE, DRAWER ROLLERS 


\e/4 <4, Sa these important benefits: 


1. continuous lubrication between the shaft 
and roller. 

2. smooth turning rollers, easy to assemble, 
without time-consuming machining. 

3. no messy oil drips on cooking utensils or 


important filed data. 
drawers that work... all the time... with ease 


TTT TTT Ee “POWDIRON” bearings and 
structural parts are: 


@ made from pure metal powders 
@ die-formed to shape 

@ alloyed at high temperatures 

@ finished to precise dimensions, AND 
@ vacuum-impregnated with lubricant 


CONSULT OUR ENGINEERS 


LU TRL | 





“COMPO” 
° 
*POWDIRON™” 
. 


OUND BROO! 


By means of a selector switch mounted in the side of 
the instrument, two accessory features, an Ohm Scale 
and a Discharge Switch, can be included in either model, 
The Ohm Scale has a range from 0 to 10,000 ohms and 
is in addition to the regular megohm scale. The Dis- 
charge Switch is used immediately preceding and fol- 
lowing an insulation resistance test to dissipate d-¢ 
charge. It has two positions: Test and Discharge which 
are essential for time resistance measurements and serve 
also as a safety measure when testing any equipment or 


condensers having an appreciable amount of capacitance, 
Oog 






















Electrosensitive Recording Paper 
For facsimile recording, computer outputs, instru- 
ment recording, telemetering, monitoring, radar, sonar 
and simple on-off recording, a new type of electro- 
sensitive paper records at a writing speed of 300 in, 
per sec without pen, ink or photographic delays. 
Previously there have been recording papers sensitive 
to arcs, electrical discharges and heating, electrolytic 
papers which respond directly to electric current, papers 
made sensitive by a chemical bath and photographic 
papers that require developing. This new low-voltage 
current-sensitive paper developed by the Alfax Paper 
and Engineering Co., Brockton, Mass., records directly 
and permanently over a wide range of response; tran- 
sients of 30 microsec duration along with _ the 
principal signal may be recorded. Most of the record- 
ing possibilities tie in with the use of a helix-plate 
recorder, however, existing stylus recorders can be used. 
When recording at a rate of 300 in. per sec, a helix 
recorder uses 90 ft of paper in an hr, whereas the 
stylus recorder would use 90,000 ft for the same writing 
speed. 

Any phenomenon that can be translated into a volt- 
age can be recorded. Several types of circuits may be 
used to feed electrical energy to the paper. A con- 


































Vermin-Proof Electric Rat Trap 





In addition to killing rats electrically, a trap made by 
Electronic Rat Traps, Inc., Rochester, N. Y., is now equip 
ped with an automatic insecticide device to kill vermin 
on the dead rat. As the charged death-plate clamps dow® 
upon the rat in the trap, a mechanism releases a jet 
spray of insecticide. 
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Means *Quality Built — individually designed and engj- 


neered Electric Power Units, “Tailored” to fill the specific 
needs of your product. 


The Electric Specialty Company — for over 35 years, spe- 
cialists in the design and manufacture of trouble-free, long 
lasting electric power units. 


Alternating Current Brakemotor 
Direct Current Shaftless Motor 
Universal Drip Proof 
With Speed Reducers Splash Proof 
Synchronous Water Proof 
Single Phase Water Tight 
Polyphase Submersible 
Standard. Frequency Explosion Proof 
High Frequency Totally Enclosed 
Variable Speed Enclosed Fan Cooled 
Torque Motor Pipe Ventilated 
Self Ventilated 


DYNAMOTORS 


DC to AC Standard Frequencies 
DC to AC High Frequency 

DC to DC Low Voltage 

DC to DC High Voltage 





GENERATORS (AC and DC) 


Alternating Current 
Direct Current 

Single Phase 
Polyphase 

Standard Frequency 
High Frequency 
Aircraft 

Plating 

Moving Picture 

High Frequency Radio 


GENERATOR SETS 


Motor Generator Sets 
Gasoline Electric Generator Sets 
Diesel Electric Generator Sets 


CONVERTORS 


Standard Convertors 
Phase Convertors 
Frequency Convertors 


Inquiries invited on all your specialty - built electrical requirements. 


Address inquiries to 


ELECTRIC SPECIALTY <. 


171 SOUTH STREET STAMFORD, CONN. 
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CORRECT BALANCE is a basic factor of 
Davis-Made Solenoids — insuring precise de- 
pendable operation, and longest service life. 


avis-Made 


OLENOIDS 














More than 30 years of specialized engineering, and the facilities 
of two large modern plants qualify Davis to solve your solenoid 
problem with the finest construction at low cost. Use our co- 
operative service. Send blue prints, sample or data any type 

4 standard or special, any quan- 
tity, for prompt estimate with- 
out obligation. 


Also — Transformers, Coils, 
Kickers, Magnetic Windings, 
Assemblies of all kinds. 


Precision-Made Coils for every 
electrical purpose. 


Pledge OU le Fer Lilet delat: 
16006 FIRST ST., KENTLAND, INDIANA 





Made to specifications, each solenoid the perfect 
fit for its particular application. < 





HOW TO AVOID 
PRODUCT FAILURE 


The failure of a soldered joint 
can mean failure of your prod- 
uct... costly repairs... customer 
dissatisfaction. 


It pays to buy the best solder to insure satisfac- 
tory soldering work in your operations . . . and 


that’s FEDERATED SOLDER! 


Federated Acid Core and Solid Wire solders are 
made to rigid specifications . . . . alloyed scientifi- 
cally under the control of skilled metallurgists. 
Listed by Underwriters’ Laborato- 
ries, Inc. For prompt attention 

on orders or service call or 

write any of Federated’s 25 

sales offices across the nation. 





Jedd Wllals Diwiion 
AMERICAN SMELTING AND REFINING COMPANY 


120 Broadway, New York 5, N.Y 
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trolled circuit which carries a variable d-c voltage wil] 
energize a relay to control the printing current; a low 
impedance electron tube may be used with printing 
elements in the plate or cathode circuits; an electronic 
control circuit may supply a variable intensity a-c car- 
rier which is passed through a matching transformer 
to a full-wave rectifier to supply necessary printing 
current. Amount of power required to mark the paper 
depends upon speed and degree of density needed in 
final mark. At slow speeds a few milliamperes will pro- 
duce legible traces at 28 sq in. of area per min; 2 or 3 
waits of power at 20 to 30 volts will produce dense solid 
areas while high speeds of 180 sq in. of area per min 
may require 25 to 30 watts for solid dense recording, 

Papers are available in two types. Type “A”’ is most 
sensitive and records a sepia brown trace on a white 
background for speeds up to 18,000 in. per min. Types 
“OO” and “NO” record a black trace and are used at 
speeds up to 200 in. per min. Approximate paper im- 
pedance ranges from 500 ohms at low speeds to 200 
ohms at higher speeds. OOo 


NEW REPRINTS AVAILABLE 


In this space each month new reprints of feature 
articles in ELECTRICAL MANUFACTURING will be 
listed. Single copies will be supplied free of charge to 
readers of record upon letterhead request to: 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


The following new reprints can now be supplied. Since 
quantities of some titles are limited, requests will be 
served in order of receipt. 


Electrical Count Control Devices, November 1949 and 
January 1950, 8 pages. Available types for designed-in 
use giving positive control of number of operations at 
rates up to 10,000 per min. 


Incompatible Standards, December 1949, 4 pages. How 
lack of standards affects designing products for the 
world market; progress now being made in international 
agreement. 


How Small Can a Motor Get? January 1950, 4 pages. 
Cost and performance considerations as affected by 
efficiency, iron and copper losses, improvements in 
materials and manufacturing methods. 


Research Developments in Dielectric Materials, January 
1950, 12 pages. New materials and test methods re- 
ported at Conference on Electrical Insulation; high- 
temperature materials dominate. 


Stainless Steel Cuts Costs, February 1950, 8 pages. 
Properties of 29 types, and examples of cost-cutting 
applications in electrical equipment and appliances. 


Practical Factors in Applying Insulating Varnishes, De- 
cember 1950, 12 pages, Importance of compounding, 
application and testing of varnishes for coils and motor 
windings. 


REPRINTS FROM EARLIER ISSUES 


Available supply of some reprints previously listed 
has been exhausted and all titles that can now be 
supplied are listed below. As with the current new 
reprints above, single copies of the following titles will 


(Continued on page 210) 
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FOR SEALING OIL, WAX AND 
ELECTROLYTIC PAPER TUBE CAPACITORS 


Once again Mitchell-Rond demonstrates the effectiveness and value of its research and development. . . produces 1766EX, 
a resin base thermoplastic having high cold flow, solid adhesion, inflexible oil resistance, absolute sealing and low-cost 


characteristics, all superior to any like product now available. 1766EX is the product long required by manufacturers of 
paper tube capacitors that must be guaranteed for operating temperatures to 105°C. 

Yes, once again Mitchell-Rand gives point to its repute as “Headquarters for Everything in Electrical Insulation” 

os 


1756EX adds another to Mitchell-Rand’s more than 3500 compound and wax formulas that resist high voltage breakdown, 
salt spray atmosphere, humidity, cracking or flaking, acids and alkalis . . . with excellent flexibility and adhesive qualities, 
high cold flow and good thermal conductivity . . . waxes that penetrate fibre, floss, bakelite, paper and cloth and with 
low viscosity, high surface tension and good electrical characteristics . . . Mitchell-Rand has the compound or wax to meet 
your specific requirements and should the need arise for a special formula to meet a particular condition, then Mitchell- 


Rand will create the compound embodying every quality required. 
FEATURES 


in de- The high cold flow 
velopin temperature of 
Se on 1 786 ex #1766EX permits its 
— 250/255 IMPREGNATED TUBES: Warrier 5 use for paper tube 
fort was capacitors which are 
at ey) AY made to assure good bonding prop- guaranteed for operating tempera- 
erties to wax impregnated tubes tures up to 105°C. Employing the 
without sacrificing hardness at high standard container specified for 


SL AL temperatures (100°C). the standard M-R Cold Flow test 
(2'' in diameter by 1%’ high 


SL Since penetro- filled to depth of 1'') 1766EX will 
tion of mineral resist cold flow at 115°C for more 
tT A ee oil from oil im- than 24 hours. 
Paster. las pregnated and 
oil cooled cap- 
acitor sections tend to soften end Sealing of 
fill compositions, 1766EX was capacitors 
— a eT formulated to resist mineral oils. APPLICATION a 1766- 
CHARACTERISTICS: Wis @rmrrie 
itated by 
the low pouring viscosity and good 
bubble release which this seal ex- 
hibits. The relatively sharp melting 
point and special filler combination 
of 1766EX permit easy pinhole re- 
pair. These properties moke 1766- 
EX particularly well suited for 
sealing electrolytic units 


seg 1.59 In order that its ad- 
aptability be extended 
to almost every end 
Write for your sealing application, 
laboratory test attractive low cost 
sample . . . free SCT TIT! was included as a prime factor in 
upon request. the development of 1766EX .. . 
mS ete CM a adnien aunts <P any 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING « FIBERGLAS BRAIDED SLEEVING « COTTON TAPES, WEBBINGS AND 
SLEEVINGS » IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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(Continued from page 208) 
be supplied to readers of record upon letterhead request, 
without charge, as long as the existing supply lasts. 


LIBR 

V-Belt Drives for Adjustable Speeds, Jan. 1950, 8 pages 

Dissipating Heat in Electrical Devices, January 1950, 
8 pages 

Basic Approach to Servomechanism Design, December 
1949, 8 pages 

Magnetic Ferrites—Core Materials for High Frequencies, 
December 1949, 8 pages 

Assembly Savings through Fastening Analysis, December 
1949, 8 pages 

Plastics Can Be Electrical Conductors, Nov. 1949, 8 p. 


Basic Requirements for D-C Adjustable-Voltage Drives, 
November 1949, 12 pages 

Technical Glass is NOT Just Glass, Nov. 1949, 10 pages 

Preventing Fungus Damage, November 1949, 4 pages 


En 


Impact of Military Requirements on Product Design, 
October 1949, 12 pages 


Multiple Circuit Connectors, September 1949, 8 pages 
Portable Batteries, August 1949, 8 pages 


Three Control System for Adjustable-Speed Drives, July 
1949, 8 pages 


Ball Bearing Lubricants for High Temperature, June 
1949, 8 pages 


What the Armed Services Want, March 1949, 8 pages 
Flea Power Synchronous Motors, January 1949, 8 pages 


Built-in Controls for Pressure & Temperature, January 
1949, 8 pages 


a Mighty Midget Built for Unified Screw Thread Standards, January 1949, 4 pages 


eae Pe Gearmotors—Their Design and Application, November 
Millions of Operations 1948, 8 pages 


Electrical Insulation—the Navy’s Program Moves Ahead, 
November 1949, 12 pages 

Electrical Timing Devices—Selection Based on Per- 
formance Factors, September 1948, 10 pages 

Flexible Cords, September 1948. 8 pages 


sem 5 ~ k nite * ed a e pet re n a Quality Control for Designer of Coil Springs, September 
1948, 4 pages 


re a uces tr i c ? ' ona { wear Balancing Cost and Performance in Universal Motors, 








September 1948, 6 pages 
Stalled-Type Torque Motors for Holding and Resisting, 


ne neiale Lee eae ei eee ee 


This is Ward Leonard’s new Bulletin 110 Midget August 1948, 8 pages 
Relay for long, trouble-free service, particularly in Three Design Considerations in Selecting Resistance 
equipments subject to vibration. Alloys, August 1948, 6 pages 
Exceptionally good vibration characteristics are due Thermistors as Components Open Product Design Hor- } 
to proper proportioning of contact masses and spring- izons, August 1948, 16 pages ; 
ing combined with heavy pressures on both normally Adhesives, too, are Fasteners, July 1948, 10 pages 
open and normally closed contacts. : , The Container, too, is an Integral Element in Product | 
Higher contact ratings than most midgets. Available Design, February 1948, 10 pages 
up to 3 ole, double throw. Contact finger leads are Performance of the New Alnico Permanent Magnet 
insulated with the new, impregnated glass-fiber tubing. Materials, and Alnico Materials for Small Motor 
Write for Bulletin 110. Ward Leonard Electric Co., and Generator Fields, February-March 1947, 16 
34 South Street, Mount Vernon, N. Y. Offices in prin- pages. (Two articles combined in one reprint.) 


cipal cities of U. S. and Canada. 


For bulk quantities (two or more) of any of the avail- 
able titles, orders accompanied by remittance will be 
filled at the following prices per copy as long as the 
supply lasts. 


Ne Be) Nt 














| Quantity Number of pages in reprint 
ELECTRIC COMPANY | | Ordered 4 8 (16 
2-9 $0.50 0.70 0.85 a 
Wa = PITS INA) 10-49 0.85 0.50 0.60 0. 
Bs, - E aa e 50-99 0.25 0.35 0.45 0.55 


RESISTORS +» RHEOSTATS + RELAYS + CONTROL DEVICES 100 0.20 0.30 0.40 0.50 
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